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Safety

SAFETY AND HEALTH REQUIREMENTS

1. Purpose. This manual prescribes the safety and health
requirements for all Corps of Engineers activities and operations.

2. Applicability. This manual applies to Headquarters, US Army
Corps of Engineers (HQUSACE) elements, major subordinate
commands, districts, centers, laboratories, and field operating
activities (FOA), as well as USACE contracts and those
administered on behalf of USACE. Applicability extends to
occupational exposure for missions under the command of the
Chief of Engineers, whether accomplished by military, civilian, or
contractor personnel.
3. References.

a. 29 Code of Federal Regulation (CFR) 1910

b. 29 CFR 1926

c. 29 CFR 1960

d. Executive Order (EO) 12196

e. Federal Acquisition Regulation (FAR) Clause 52.236-13

This manual supersedes EM 385-1-1, 3 November 2003




f. Department of Defense Instruction (DODI) 6055.1

g. Army Regulation (AR) 40-5
h. AR 385-10.

4. General.

a. The provisions of this manual implement and supplement the
safety and health standards and requirements referenced above.
Where more stringent safety and occupational health standards are
set forth in these requirements and regulations, the more stringent
standards shall apply.

b. Mission applicability introduced in paragraph 2 above shall
include the following:

(1) Construction contract work under the provisions of FAR
Clause 52.236-13. Contractors shall comply with the latest version of
EM 385-1-1 (including interim changes) that is in effect on the date of
solicitation. Prior to making an offer, bidders should check the
HQUSACE Safety and Occupational Health web site (see paragraph
c) for the latest changes. No separate payment will be made for
compliance with this paragraph or for compliance with other safety
and health requirements of this contract. Note: EXxisting contracts
will continue to apply the provisions of the previous edition of this
manual until contract completion.

(2) Service, supply, and research and development contracting
actions. Compliance with this manual shall be a contract
requirement for such activities unless technical representatives (in
coordination with safety and health professionals) advise that special
precautions are not appropriate due to extremely limited scope of
services or similar. However, it is understood that this manual in its
entirety may be too complex for the type of work being performed
under these contracts. These contractors may reference Appendix
A, paragraph 11 for limited scope Accident Prevention Plan (APP).



(3) Contracting actions for hazardous, toxic, and radioactive
waste site investigation, design, or remediation activities.
Compliance with this manual shall be a contract requirement.

c. Changes. All interim changes (changes made between
publication of new editions) to this manual, and the effective date of
change, will be posted on the Safety and Occupational Health
Office web site:
http://www.usace.army.mil/CESO/Pages/Home.aspx and in
USACE Electronic bid Sets. Hard copies of this manual are
available from the local contracting official.

d. Interpretations. Within the Corps of Engineers,
interpretations to the requirements contained within this manual
shall be executed in accordance with the process contained in
Appendix M. Interpretations will apply only to the specific situation
in question and may not be used as a precedent to determine the
meaning of a requirement as it may apply to another circumstance.

e. Variances and Waivers. Within the Corps of Engineers,
variances and waivers to provisions of this manual require the
approval of the Chief of Safety and Occupational Health,
HQUSACE. Variances or waivers shall provide an equal or greater
level of protection, shall be substantiated with a hazard analysis of
the activity and shall be documented and forwarded through
channels to Chief of Safety and Occupational Health, HQUSACE.
The process for requesting variances or waivers is contained in
Appendix N.

f. Activities performed OCONUS. Some of the technical
requirements of this manual may not be applicable to overseas
activities due to conflicting circumstances, practices, and laws or
regulations of the locality or the unavailability of equipment. In such
instances, means other than the ones specified in this manual may
be used to achieve the required protection. In such instances, a
hazard analysis must be developed to document that the required
protection will be achieved by the alternate means.


http://www.usace.army.mil/CESO/Pages/Home.aspx�

h. The use of underlining in this manual indicates new or
changed text from the 2003 version.

i. Supplementation of this manual is not authorized except as
published by the Safety and Occupational Health Office,
HQUSACE.

(1) Local USACE organizations may develop Standard
Operating Procedures (SOPs) to implement the provisions
contained within this manual, but may not implement new
requirements without the specific approval of HQUSACE.

(2) Locally developed Safety and Health Requirements will not
be included in contract requirements without the approval of
HQUSACE.

FOR THE COMMANDER:

Colonel, Corps of Engineers
Chief of Staff
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SECTION 1

PROGRAM MANAGEMENT
01.A GENERAL

01.A.01 No person shall be required or instructed to work in
surroundings or under conditions that are unsafe or dangerous to
his or her health.

01.A.02 The employer is responsible for initiating and maintaining
a safety and health program that complies with the

US Army Corps of Engineers (USACE) safety and health
requirements.

01.A.03 Each employee is responsible for complying with
applicable safety and occupational health requirements, wearing
prescribed safety and health equipment, reporting unsafe
conditions/activities, preventing avoidable accidents, and working in
a safe manner.

01.A.04 Safety and health programs, documents, signs, and tags
shall be communicated to employees in a language that they
understand.

01.A.05 Worksites with non-English speaking workers shall have a
person(s), fluent in the language(s) spoken as well as English, on
site when work is being performed, to interpret and translate as
needed.

01.A.06 The Contractor shall erect and maintain a safety and
health bulletin board in a commonly accessed area in clear view of
the on-site workers. The bulletin board shall be continually
maintained and updated and placed in a location that is protected
against the elements and unauthorized removal. It shall contain, at
minimum, the following safety and health information:
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a. A map denoting the route to the nearest emergency care
facility;

b. Emergency phone numbers;

c. A copy of the most up-to-date Accident Prevention Plan
(APP) shall be mounted on or adjacent to the bulletin board, or
a notice on the bulletin board shall state the location of the APP.
The location of the APP shall be accessible on the site by all
workers;

d. A copy of the current Activity Hazard Analysis/analyses
(AHA) shall be mounted on or adjacent to the bulletin board, or
a notice on the bulletin board should state the location of the
AHASs. The location of the AHASs shall be accessible on the site
by all workers;

e. The Occupational Safety and Health Administration (OSHA)
Form 300A, Summary of Work Related Injuries and llinesses,
shall be posted, in accordance with OSHA requirements, from
February 1 to April 30 of the year following the issuance of this
form. It shall be mounted on or adjacent to the bulletin board,
which shall be accessible on the site by all workers;

f. A copy of the Safety and Occupational Health deficiency
tracking log shall be mounted on or be adjacent to the bulletin
board or a notice on the bulletin board shall state the location
where it may be accessed by all workers upon request; > See
01.A.12.d.

g. Safety and Health promotional posters;

h. Date of last lost workday injury;

i. OSHA Safety and Health Poster;

[. A copy of the hazardous material inventory, identification of

use, approximate guantities and site map detailing location as
required by and IAW 06.B.01.a (2)-(4).
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01.A.07 USACE Project Managers (PMs), in accordance with the
Safety and Occupational Health Reference Document contained in
the USACE Business Manual, shall ensure that a safety and
occupational health plan is developed for funded projects and
incorporated into each Project Management Plan (PMP)/Program
Management Plan (PrgMP). The PM shall collaborate with the
customer on project safety goals and objectives and subsequently
communicate these through the PMP/PrgMP safety and
occupational health plan and Project Delivery Team (PDT)
meetings.

01.A.08 USACE PDT shall develop the safety and occupational
health plan to be incorporated in the PMP and is responsible for
assuring that safety and occupational health requirements are
properly addressed and executed throughout the life cycle of each
project.

a. The PDT shall ensure that identified hazards, control
mechanisms, and risk acceptance are formally communicated to
all project stakeholders.

b. Unified Facilities Guide Specification (UFGS) for Safety and
Health (currently 01 35 26) shall be used in all USACE contract
work and those contracts administered on behalf of the USACE
under the provisions of FAR Clause 52.236-13.

c. Military Construction (MILCON) Transformation contracts will
include the Federal Acquisition Regulation (FAR) Clause
52.236-13 as well as the Model Request for Proposal (RFP).

01.A.09 For USACE activities where USACE employees are
engaged in functions other than routine office or administrative
duties, a project safety and health plan shall be developed,
implemented, and updated as necessary.

a. Such activities include operations and maintenance;
recreational resource management; in-house conducted
environmental restoration (investigation, design, and
remediation); surveying, inspection, and testing; construction
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management; warehousing; transportation; research and
development; and other activities when the Government
Designated Authority (GDA) and the command’s local Safety
and Occupational Health Office (SOHO) agree on the benefit of
such a program for accident prevention.

b. The project safety and health plan shall address applicable
items listed in Appendix A in addition to the USACE Command's
safety and occupational health program requirements.

c. For Hazardous Waste Operations and Emergency Response
(HAZWOPER) sites, refer to Section 28 for Site Safety and
Health Plan (SSHP) guidance.

01.A.10 A position hazard analysis (PHA) shall be prepared,
updated as necessary, documented by the supervisor, and
reviewed by the command’s SOHO for each USACE position as
warranted by the hazards associated with the position's tasks. A
generic PHA may be used for groups of employees performing
repetitive office/administrative tasks where the primary hazards
result from ergonomic challenges, lighting conditions, light lifting
and carrying tasks, and indoor air quality. > See Figure 1-1 for an
outline of a PHA. An electronic version of a PHA may be found
on the HQUSACE Safety Office Website.

a. The GDA, using the advice of the SOHO, shall determine the
need for analysis of each position within his or her area of
responsibility.

b. In developing the analysis for a particular position,
supervisors should draw upon the knowledge and experience of
employees in that position in addition to the SOHO.

c. A complete PHA document shall indicate that the hazards,
control mechanisms, Personal Protective Equipment (PPE) and
training required for the position were discussed with the
employee, and the PHA shall be signed by the supervisor and
employee. A PHA shall contain a copy of the employee’s
training certificate of completion for all required training.
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d. Supervisors shall review the contents of PHAs with
employees upon initial assignment to a position, and at least
annually or whenever there is a significant change in hazards.

01.A.11 Before initiation of work at the job site, an APP shall be
reviewed and found acceptable by the GDA.

a. The APP shall contain appropriate appendices (for example,
a SSHP for hazardous waste site cleanup operations, a Lead
Compliance Plan when working with lead, or an Asbestos
Hazard Abatement Plan when working with asbestos).

b. The APP shall be written in English by the Prime Contractor
and shall articulate the specific work and hazards pertaining to
the contract. The APP shall also implement in detail the
pertinent requirements of this manual.

c. APPs shall be developed and submitted by the Contractor in
the format provided in Appendix A of this manual. The
Contractor shall address each of the elements/sub-elements in
the outline contained in Appendix A in the order that they are
provided in the manual. If an item is not applicable because of
the nature of the work to be performed, the Contractor shall
state this exception and provide a justification. > See Appendix
A.

d. For limited scope supply, service and R&D contracts, the
Contracting Officer and local SOHO may authorize an
abbreviated APP. > See Appendix A, paragraph 11 for
details.

e. The APP shall be developed by Qualified personnel and then
signed in accordance with Appendix A, paragraph 1. The
Contractor shall be responsible for documenting the Qualified
person’s credentials.

f. For contract operations, the Contractor's APP shall be job-

specific and should include work to be performed by
subcontractors. In addition, the APP should state measures to
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be taken by the Contractor to control hazards associated with
materials, services, or equipment provided by suppliers.

g. Updates to the APP shall be reviewed and approved by the
GDA.

FIGURE 1-1

POSITION HAZARD ANALYSIS (PHA)

POSITION HAZARD ANALYSIS (PHA) FOR USACE EMPLOYEE

NAME: (Print - Last, First, MI): Prepared by: (Print Name — Last, First, Ml):
JOB SERIES:
JOB TITLE: Reviewed by (SSHO):

JOB NUMBER (SF52):

Date (mo) _ _ (day) _ _ (year) _ _ _

COMMAND NAME & ORGANIZATION CODE:

PRIMARY DUTY LOCATION:

Clearances Required
EM OPS Team First Aid/CPR Respirator CDL Crane Operator Diver HTRW Other

O O O O O O O O
SAFETY AND/OR
POSITION TASKS OCCUPATIONAL HEALTH RECOMMENDED

HAZARDS* CONTROLS

1 1. 1

2 2. 2

3 3. 3

4 4. 4

5 5. 5

6 6. 6

7 7. 7

*Note - Examples of potential hazards are as follows:

Safety: trenching, Physical Agent: Chemical: Exposure Biological:
electrical, slips, Exposure to to solvents, cadmium, Exposure to
trips, fall hazards, heat/cold, noise, paints, welding bloodborne
etc. stress, vibration,  fumes, pesticides, pathogens,
radiation, etc. etc. poison ivy, insects,
fungi, etc.
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FIGURE 1-1 (Continued)
POSITION HAZARD ANALYSIS (PHA)
EQUIPMENT, MATERIALS, INSPECTION TRAINING
CHEMICALS TO BE USED REQUIREMENTS REQUIREMENTS
List for each task List inspection List safety/health
[include Material Safety Data requirements for each work | training requirements
Sheets(MSDSs)] task
1 1. 1
2 2. 2
3 3. 3
4 4. 4
5 5. 5
6 6. 6
7 7. 7
8 8. 8
9. 9. 9.
10. 10. 10.

This analysis serves as the hazard assessment required by Sections 01, 05, and 06 of EM
385-1-1, U.S. Army Corps of Engineers Safety and Health Requirements Manual. The
employee covered by this analysis has been instructed in the tasks to be performed, the
hazards to be encountered, the potential adverse effects of exposure to such hazards and
the controls to be used. He/she has received adequate training specifically related to safe
work practices, administrative and engineering controls and personal protective equipment
(PPE) to be used in order to ensure assigned work tasks are conducted in a safe and
healthful manner. He/she has demonstrated an understanding of the safety and health
equipment and PPE to be used to include its limitations, useful shelf-life, how to properly
don, doff, adjust, and wear required PPE, and how to properly care for, inspect, maintain,
store, and dispose of such equipment. Attached is documentation of the training received,
dates of such training, and the subject matter taught.

Supervisor Signature Employee Signature
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01.A.12 Inspections.

a. The APP or the USACE project safety and health plan shall
provide for frequent safety inspections/audits, conducted by a
Competent Person, of the work sites, material, and equipment
to ensure compliance with the plan and this manual. These
inspections/audits shall be documented in writing and available
upon request to the GDA. They shall include the name of the
inspector, date, and all findings.

b. In addition, Contractor Quality Control (QC) personnel - as
part of their QC responsibilities - shall conduct and document
daily safety and occupational health inspections in their daily

QC logs.

c. ldentified safety and health issues and deficiencies, and the
actions, timetable, and responsibility for correcting the
deficiencies, shall be recorded in inspection reports. Follow-up
inspections to ensure correction of any identified deficiencies
must also be conducted and documented in inspection reports.
d. The Contractor shall establish a safety and occupational
health deficiency tracking system that lists and monitors the
status of safety and health deficiencies in chronological order.
The list shall be posted on the project safety bulletin board, be
updated daily, and should provide the following information:

(1) Date deficiency identified;

(2) Description of deficiency;

(3) Name of person responsible for correcting deficiency;

(4) Projected resolution date;

(5) Date actually resolved.
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e. The Contractor shall immediately notify the GDA of any
OSHA or other regulatory agency inspection and provide GDA
an opportunity to accompany the Contractor on the inspection.
(The inspection will not be delayed due to non-availability of the
GDA.) The Contractor shall provide the GDA with a copy of any
citations or reports issued by the inspector and any corrective
action responses to the citation(s) or report(s).

01.A.13 Contractor-Required AHA. Before beginning each work
activity involving a type of work presenting hazards not experienced
in previous project operations or where a new work crew or sub-
contractor is to perform the work, the Contractor(s) performing that
work activity shall prepare an AHA. In addition, all operations,
materials, and equipment shall be evaluated to determine the
presence of hazardous environments or if hazardous or toxic
agents could be released into the work environment. If this is the
case, reference paragraph 06.A.01. > See Figure 1-2 for an
outline of an AHA. An electronic version AHA may be found
on the HOUSACE Safety Office Website.

a. AHAs shall define the activities being performed and identify
the work sequences, the specific anticipated hazards, site
conditions, equipment, materials, and the control measures to
be implemented to eliminate or reduce each hazard to an
acceptable level of risk.

b. Work shall not begin until the AHA for the work activity has
been accepted by the GDA and discussed with all engaged in
the activity, including the Contractor, subcontractor(s), and
Government on-site representatives at preparatory and initial
control phase meetings.

c. The names of the Competent/Qualified Person(s) required
for a particular activity (for example, excavations, scaffolding,
fall protection, other activities as specified by OSHA and this
manual) shall be identified and included in the AHA. Proof of
their competency/qualification shall be submitted to the GDA for
acceptance prior to the start of that work activity.
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d. The AHA shall be reviewed and modified as necessary to
address changing site conditions, operations, or change of

competent/qualified person(s).

(1) If more than one Competent/Qualified Person is used on the
AHA activity, a list of names shall be submitted as an

attachment to the AHA. Those listed must be
Competent/Qualified for the type of work involved in the AHA
and familiar with current site safety issues.

(2) If a new Competent/Qualified Person (not on the original
list) is added, the list shall be updated (an administrative action
not requiring an updated AHA). T he new person shall
acknowledge in writing that he or she has reviewed the AHA
and is familiar with current site safety issues.

FIGURE 1-2

ACTIVITY HAZARD ANALYSIS (AHA)

Date Prepared:

Project Location:

Prepared By:

Job/Task:
Reviewed By:

JOB STEPS HAZARDS CONTROLS RAC
Identify the Analyze each Develop specific Assign
principal steps principal step for | controls for Appropriate Risk
involved and the | potential potential hazards. | Assessment
sequence of hazards. Code (RAC) per
work activities. AR 385-10.

EQUIPMENT TRAINING INSPECTIONS
List equipment to | List training List inspection

be used in the
work activity.

requirements.

requirements.
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01.A.14 USACE-Required AHAs. An AHA shall be prepared and
documented for each USACE activity as warranted by the hazards
associated with the activity. Generally, an AHA should be prepared
for all field operations.

a. The supervisor, utilizing the recommendations of the SOHO,
should determine the need for an AHA for each activity within
his or her area of responsibility.

b. In developing the AHA for a particular activity, USACE
supervisors should draw upon the knowledge and experience of
employees in that activity as well as the SOHO.

c. The Government uses this process to assess and manage
the risks associated with the project.

01.A.15 To ensure compliance with this manual, the Contractor
may be required to prepare for review specific safety and
occupational health submittal items. These submittal items may be
specifically required by this manual or may be identified in the
contract or by the Contracting Officer's Representative (COR).

All safety and occupational health submittal items shall be written in
English and provided by the Contractor to the GDA.

01.A.16 When an employee is deemed to be in imminent danger of
serious injury or illness, or loss of life, the COR or a designated
representative shall immediately stop the work or activity posing the
hazard. These hazards include those created by the work as well
as those from any previously unidentified toxic agent or hazard with
the potential to pose health, fire, or explosion risk to the workers or
surrounding community. > See Federal Acquisition Regulation
(FAR) Clause 52.236-13(d).

01.A.17 Site Safety and Health Officer (SSHO). The Contractor
shall employ a minimum of one Competent Person at each project
site to function as the SSHO, depending on job complexity, size
and any other pertinent factors.
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a. The SSHO shall be a full-time responsibility unless specified
differently in the contract. The SSHO shall report to a senior
project (or corporate) official.

b. The SSHO(s), as a minimum, must have completed the 30-
hour OSHA Construction safety class or as an equivalent, 30
hours of formal construction safety and health training covering
the subjects of the OSHA 30-hour course (see Appendix A,
paragraph 4.b) applicable to the work to be performed and given
by qualified instructors. > The SSHO is also required to have
five (5) years of construction industry safety experience or
three (3) years if he possesses a Certified Safety
Professional (CSP) or safety and health degree.

c. An SSHO (or a Designated Representative, as identified in
the APP/AHA and as deemed appropriate/equivalent to SSHO
by the GDA) shall be on-site at all times when work is being
performed.

d. The SSHO shall be responsible for managing, implementing
and enforcing the Contractor’s Safety and Health Program in
accordance with the accepted APP.

e. SSHOs shall maintain this competency through 24 hours of
formal safety and health related coursework every four (4)
years.

> For limited service contracts, for example, mowing (only),
park attendants, rest room cleaning, the Contracting Officer
and Safety Office may modify SSHO requirements and
waive the more stringent elements of this section.

> See Appendix A, paragraphs 4 and 11.

> For complex or high hazard projects, the SSHO shall have

a minimum of ten (10) years of safety-related work with at
least five (5) years experience on similar type projects.
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01.A.18 The Prime Contractor is responsible for ensuring
subcontractor compliance with the safety and occupational health
requirements contained in this manual.

01.A.19 Collateral Duty Safety Personnel. USACE organizations
may be augmented by Collateral Duty (Army civilian) safety
personnel. Collateral duty safety personnel shall:

a. Be appointed through written orders;

b. Have met the requirements of 29 CFR 1960.58, training of
collateral duty safety and health personnel and committee
members, before reporting to duty;

c. Give their safety duties proper priority;

d. Report directly to their unit manager concerning safety—
related matters;

e. Coordinate activities with their supporting SOHO.
01.B INDOCTRINATION AND TRAINING

01.B.01 A Qualified Person(s) shall conduct all training required by
this manual. All training shall correspond to American National
Standards Institute (ANSI) regulation Z490.1.

01.B.02 Employees shall be provided with safety and health
indoctrination prior to the start of work as well as continuous safety
and health training to enable them to perform their work in a safe
manner. All training, meetings and indoctrinations shall be
documented in writing by date, name, content and trainer.

01.B.03 Indoctrination and training should be based upon the
existing safety and health program of the Contractor or Government
agency, as applicable, and shall include but not be limited to:
a. Requirements and responsibilities for accident prevention
and the maintenance of safe and healthful work environments;
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b. General safety and health policies and procedures and
pertinent provisions of this manual;

c. Employee and supervisor responsibilities for reporting all
accidents;

d. Provisions for medical facilities and emergency response
and procedures for obtaining medical treatment or emergency
assistance;

e. Procedures for reporting and correcting unsafe conditions or
practices;

f. Job hazards and the means to control/eliminate those
hazards, including applicable PHAs and/or AHAS;

g. Specific training as required by this manual.

01.B.04 Visitors and Authorized Entrants.

a. A visitor is anyone coming to the site for short-term action (e.q.,
inspection, meetings, deliveries, etc.). An authorized entrant is anyone
entering the site that is assigned to the site but is not a site worker
(e.q., security forces, other military forces, etc.). Signs shall be posted
at all site entrances requiring anyone entering the site to report to the
project office for a safety briefing.

b. All visitors and authorized entrants to USACE Government- or
Contractor-controlled sites presenting hazardous conditions shall be
briefed by a Qualified Person on the hazards to be expected on the
site and the safety and health controls required (e.g., hard hat, foot
protection, etc.

c. The site manager shall ensure that all visitors entering the site are
properly protected and are wearing or provided the appropriate PPE.
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d. Site personnel should maintain a stock of common PPE, such as
hard hats, eye protection, ear plugs, and reflective vests, for use by
visitors

€. The site manager shall provide an escort for all visitors while on site.
f. A visitor sign-in/out log shall be maintained on site. The site

manager shall maintain a roster of all authorized entrants that enter the
site.

01.B.05 Safety meetings shall be conducted to review past
activities, plan for new or changed operations, review pertinent
aspects of appropriate AHA (by trade), establish safe working
procedures for anticipated hazards, and provide pertinent safety
and health training and motivation.

a. Meetings shall be conducted at least once a month for all
supervisors on the project location and at least once a week for
all workers by supervisors or foremen.

b. Meetings shall be documented, including the date, persons
in attendance, subjects discussed, and names of individual(s)
who conducted the meeting. Documentation shall be
maintained and copies furnished to the GDA on request.

c. The GDA shall be informed of all scheduled meetings in
advance and be invited to attend.

01.B.06 Emergency situations.

a. The employer shall provide training in handling emergency
situations that may arise from project activities or equipment
operation.

b. All persons who may have occasion to use emergency and
rescue or lifesaving equipment shall be familiarized with the
equipment location, trained in its proper use, be instructed in its
capabilities and limitations, and medically qualified for its use.
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01.C PHYSICAL QUALIFICATIONS OF EMPLOYEES

01.C.01 All persons shall be physically, medically, and emotionally
(ready, willing and able) qualified for performing the duties to which
they are assigned. Some factors to be considered in making work
assignments are strength, endurance, agility, coordination, and
visual and hearing acuity.

a. At a minimum, employees shall meet the physical
requirements for specific job tasks and hazards as required by
OSHA guidelines, Department of Transportation (DOT)
regulations, and U.S. Coast Guard (USCG) requirements.

b. Medical documentation shall be recorded using applicable
medical screening and/or medical history and examination
forms and shall be maintained in accordance with 5 CFR 293
and Privacy Act requirements.

01.C.02 While on duty, employees shall not use or be under the
influence of alcohol, narcotics, intoxicants, or similar mind-altering
substances.

a. Employees found to be under the influence of or consuming
such substances will be immediately removed from the job site.
Contractors shall enforce the drug-free workplace requirements.

b. Any employee under a physician's treatment and taking
prescribed narcotics or any medication that may prevent one
being ready, willing and able to safely perform position duties
shall provide a medical clearance statement to his supervisor.

01.C.03 Operators of any equipment or vehicle shall be able to
read and understand the signs, signals, and operating instructions
in use.

01.C.04 Operators are not permitted to operate beyond the
following limits:
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a. Operators of equipment, such as hoisting equipment and
draglines, mobile construction equipment, electrical power
systems, hydropower plants, industrial manufacturing systems,
hydraulically operated equipment, powered vessels, and boats,
shall not be permitted to exceed twelve (12) hours of duty time
in any 24-hour period, including time worked at another
occupation. A minimum of eight (8) consecutive hours shall be
provided for rest in each 24-hour period.

b. Operators of motor vehicles, while on duty, shall not operate
vehicles for a continuous period of more than ten (10) hours in
any 24-hour period; moreover, no employee, while on duty, may
operate a motor vehicle after being in a duty status for more
than twelve (12) hours during any 24-hour period. A minimum
of eight (8) consecutive hours shall be provided for rest in each
24-hour period.

01.C.05 Compressed-air workers.

a. No person is permitted to enter a compressed-air
environment until examined by a licensed physician and found
to be physically qualified to engage in such work.

b. Any person working in a compressed-air environment who is
absent from work for ten (10) or more days, or is absent due to

sickness or injury, shall not resume work until reexamined by a

licensed physician, and found to be physically qualified to work

in a compressed-air environment.

c. After a person has been continuously employed in
compressed-air for a period designated by a physician, but not
to exceed one (1) year, that person shall be reexamined by a
physician to determine if he/she remains physically qualified to
engage in compressed-air work.

d. All other requirements for compressed-air work should be as
specified in the contract technical provisions.
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01.D ACCIDENT REPORTING AND RECORDKEEPING

01.D.01 All accidents occurring incidentally to an operation,
project, or facility for which this manual is applicable shall be
investigated, reported, and analyzed as prescribed by the GDA.

a. Employees are responsible for reporting all injuries or
occupationally related illnesses as soon as possible to their
employer or immediate supervisor.

b. Employers and immediate supervisors are responsible for
reporting all injuries to the GDA as soon as reasonably possible
but no later than 24 hours.

c. No supervisor may decline to accept a report of injury from a
subordinate.

01.D.02 An incident that has, or appears to have, any of the
consequences listed below shall be immediately reported to the
GDA. The following incidents shall be investigated in depth to
identify all causes and to recommend hazard control measures.
The GDA shall immediately notify the SOHO when any one of
these incidents occurs and subsequently follow-up with official
incident reports as prescribed by regulation. Contractors are
responsible for notifying OSHA when one (or more) of their
employees experiences an incident of the type described in
paragraphs a. through h. below.

a. Fatal injury/iliness;
b. Permanent totally disabling injury/illness;
c. Permanent partial disabling injury/iliness;

d. Three or more persons hospitalized as inpatients as a result
of a single occurrence,;

e. $200,000 or greater accidental property damage or damage
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in an amount specified by USACE in current accident reporting
regulations

f. Arc Flash Incident/Accident;
g. USACE aircraft destroyed or missing; or
h. Three or more individuals become ill or have a medical

condition which is suspected to be related to a site condition, or
a hazardous or toxic agent on the site.

01.D.03 Except for rescue and emergency measures, the accident
scene shall not be disturbed until it has been released by the
investigating official. The Contractor is responsible for obtaining
appropriate medical and emergency assistance and for notifying
fire, law enforcement, and regulatory agencies. The Contractor
shall assist and cooperate fully with the GDA conducting the
Government investigation(s) of the accident.

01.D.04 Dalily records of all first-aid treatments not otherwise
reportable shall be maintained on prescribed forms and furnished to
the GDA upon request.

01.D.05 In addition to any other applicable requirements within this
section on contract operations, the Prime Contractor shall:

a. Maintain records of all exposure and accident experience
incidental to the work (this includes exposure and accident
experience of the Prime Contractor and subcontractors and, at a
minimum, these records shall include exposure work hours and
a log of occupational injuries and illnesses - OSHA Form 300 or
equivalent as prescribed by 29 CFR 1904); provide a current
copy of OSHA Form 300 or equivalent to the GDA upon

request;

b. Maintain health hazard assessment documentation and
employee exposure monitoring to chemical, biological, and
physical agents as required by Section 06. Provide this
information to employees who are characterized by these
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assessments and exposure monitoring in accordance with
OSHA requirements. Immediately notify the GDA of any
exposure in excess of the limits specified in Section 06 and the
hazard control measures that have been taken to reduce or
eliminate such exposures.

c. Submit project work hours to the COR monthly in the format
provided by the COR. Work hours include all hours on the
project where an employee is in an on-duty pay status.

01.E EMERGENCY PLANNING

01.E.01 Emergency plans to ensure employee safety in case of fire
or other emergency shall be prepared, in writing, and reviewed with
all affected employees. Emergency plans shall be tested to ensure
their effectiveness.

a. Plans shall include escape procedures and routes, critical
plant operations, employee accounting following an emergency
evacuation, rescue and medical duties, means of reporting
emergencies, and persons to be contacted for information or
clarification.

b. On-site emergency planning shall be integrated with off-site
emergency support. (Documentation of specific on-site
emergency services shall be made and may include written
agreements, memoranda for record, telephone conversation
logs, etc.) The emergency services provider should be offered
an on-site orientation of the project and associated hazards.

01.E.02 Planning for any operation shall include the total system
response capabilities to minimize the consequences of accidents or
natural disaster and shall consider communications, rescue, first
aid, medical, emergency response, emergency equipment, and
training requirements.

01.E.03 The number of persons permitted in any location shall
correspond to rescue and escape capabilities and limitations.
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01.E.04 Emergency alert systems shall be developed, tested, and
used to alert all persons likely to be affected by existing or imminent
disaster conditions and to alert and summon emergency
responders.

01.E.05 Emergency telephone numbers and reporting instructions
for ambulance, physician, hospital, fire, and police shall be
conspicuously and clearly posted at the work site.

01.E.06 Employees working alone in a remote location or away
from other workers shall be provided an effective means of
emergency communications. This means of communication could
include a cellular phone, two-way radios, hard-line telephones or
other acceptable means. The selected communication shall be
readily available (easily within the immediate reach) of the
employee and shall be tested prior to the start of work to verify that
it effectively operates in the area/environment. An employee
check-in/check-out communication procedure shall be developed to
ensure employee safety.

01.F EMERGENCY OPERATIONS.
01.F.01 In addition to the other pertinent parts of this manual, Civil
Disaster Emergency Operations for floods, earthquakes, and

hurricanes shall be conducted in accordance with Appendix B for
both USACE and Contractor activities.
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SECTION 2

SANITATION

02.A GENERAL REQUIREMENTS. Employers shall
establish and maintain hygienic sanitation provisions for all
employees in all places of employment as specified in the
following paragraphs.

02.B HOUSEKEEPING

02.B.01 Places of employment shall be kept as clean as
possible, taking into consideration the nature of the work.
Regular cleaning shall be conducted in order to maintain safe
and sanitary conditions in the workplace.

02.B.02 The floor of every workroom shall be kept as dry as
possible. Drainage shall be maintained where wet processes
are used, and false floors, platforms, mats, or other dry
standing places shall be provided, when possible. Appropriate
footwear shall also be provided.

02.B.03 To facilitate cleaning, every floor, working place, and
passageway shall be kept free from protruding nails, splinters,
loose boards, clutter, and unnecessary holes and openings.

02.C DRINKING WATER
02.C.01 An adequate supply of potable water shall be
provided in all places of employment, for both drinking and

personal cleansing.

02.C.02 Cool drinking water shall be provided during hot
weather.

a. Drinking water shall be provided at all Continental
United States (CONUS) fixed facilities according to the
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requirements of the Safe Drinking Water Act, as amended,
and all applicable Federal, state, and local regulations.
Refer to 40 Code of Federal Regulations (CFR) 141 and 40
CFR 143, for updates to the national drinking water
regulations. Refer to individual state and local regulations,
as applicable, for updates in those regulations. CONUS
facilities classified as suppliers of water:

(1) Shall comply with substantive and procedural
requirements pursuant to 40 CFR 141;

(2) Shall meet any state and local regulations that are more
stringent than the Federal regulations; and

(3) Shall ensure that the sanitary control and surveillance
of water supplies and that the chlorination and fluoridation
are conducted according to applicable guidelines.

b. Outside the Continental Unites States (OCONUS),
drinking water at military fixed facilities shall be provided in
compliance with country-specific Final Governing
Standards (FGS) or, in the absence of FGS, the National
Primary Drinking Water Regulations (NPDWR) as outlined
in the Overseas Environmental Baseline Guidance
Document (OEBGD), Department of Defense Instruction
(DODI) 4715.5-G. In addition, the sanitary control and
surveillance of water supplies and the chlorination and
fluoridation shall be conducted according to applicable
Department of Defense (DOD) Component guidelines, or if
more stringent, the host nation requirements.

c. Drinking water for temporary field activities shall be
provided according to the procedures defined in Army
Regulation (AR) 700-136, Field Manual (FM) 10-52, FM
21-10/Marine Corps Reference Publication (MCRP) 4-
11.1D, and Technical Bulletin, Medical, (TB MED) 577.
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d. Drinking water on all Army floating vessels shall be
provided according to 40 CFR 141 and chapter 6 of Navy
Medical (NAVMED) P-5010-010-LP-207-1300.

02.C.03 Only approved potable water systems may be used
for the distribution of drinking water. Construction trailers and
other temporary or semi-permanent facilities shall be properly
connected to the local municipal water supply unless the
remoteness of the location makes this prohibitive. When
unable to connect into the municipal supply, temporary potable
water systems shall be utilized, with the services provided by a
licensed potable water contractor. “Reclaimed water” (treated
wastewater) use in potable systems is strictly prohibited.

02.C.04 Drinking water shall be dispensed by means that
prevent contamination between the consumer and the source.

02.C.05 Portable drinking water dispensers shall be designed,
constructed, and serviced to ensure sanitary conditions; shall
be capable of being closed; and shall have a tap. Any
container used to distribute drinking water shall be clearly
marked “DRINKING WATER” and may not be used for other
purposes.

02.C.06 Open containers such as barrels, pails, or tanks, or
any container (whether with or without a fitted cover) from
which the water is dipped or poured are prohibited for drinking
water.

02.C.07 Fountain dispensers shall have a guarded orifice.

02.C.08 Use of a common cup (a cup shared by more than
one worker) and other common utensils is prohibited.
Employees shall use cups when drinking from portable water
coolers/containers. Unused disposable cups shall be kept in
sanitary containers and a waste receptacle shall be provided
for used cups.
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02.D NON-POTABLE WATER

02.D.01 Outlets dispensing non-potable water shall be
conspicuously posted "CAUTION - WATER UNSAFE FOR
DRINKING, WASHING, OR COOKING”. Outlets dispensing
non-potable water at Corps Dumping Stations within
campgrounds may, in lieu of this requirement, be posted in
accordance with USACE'’s Engineering Pamphlet (EP) 310-1-
6A and EP 310-1-6B.

02.D.02 There shall not be any cross-connection, open or
potential, between a system furnishing potable water and a
system furnishing non-potable water.

02.D.03 Non-potable water may be used for cleaning work
areas, except food processing and preparation areas and
personal service rooms, provided this non-potable water does
not contain concentrations of chemicals, fecal coli form, or
other substances which could create unsanitary conditions or
be harmful to employees.

02.E TOILETS

02.E.01 General. Toilets shall be present in all places of
employment and shall contain the following: Exception: The
requirements of this subdivision do not apply to mobile crews
or to normally unattended work locations if employees working
at these locations have transportation readily available to
nearby toilet and/or washing facilities which meet the other
requirements of this paragraph):

a. Separate toilet facilities, in toilet rooms, shall be
provided for each sex and shall be provided in all places of
employment according to Table 2-1;

b. Each lavatory shall be equipped with hot and cold
running water, or tepid running water;
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c. Hand soap or similar cleansing agents shall be
provided;

d. Individual hand towels or sections thereof, of cloth or
paper, warm air blowers or clean individual sections of
continuous cloth toweling, convenient to the lavatories,
shall be provided,;

e. All lavatories shall be provided with an adequate supply
of toilet paper and a holder for each seat;

f. Each toilet shall be contained within an individual
compartment and equipped with a door and separated
from other toilet fixtures by walls or partitions sufficiently
high to ensure privacy;

g. Toilet facilities shall be constructed so that the interior is
lighted;

h. Separate toilet rooms for each sex need not be
provided if toilet rooms can only be occupied by one
person at a time, can be locked from the inside, and
contain at least one toilet seat;

I. Where such single-occupancy rooms have more than
one commode, only one commode in each toilet room may
be counted;

J. Washing and toilet facilities shall be cleaned regularly
and maintained in good order;

k. Each commode shall be equipped with a toilet seat and
toilet seat cover. Each toilet facility - except those
specifically designed and designated for females - shall be
equipped with a metal, plastic or porcelain urinal trough;
and
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I. Adequate ventilation shall be provided and all windows
and vents shall be screened; seat boxes shall be vented to
the outside (minimum vent size 4 in (10.1 cm)) with vent
intake located 1 in (2.5 cm) below the seat.

TABLE 2-1

MINIMUM TOILET FACILITIES
(OTHER THAN CONSTRUCTION SITES)

Number Minimum number
of employees of Toilets®
1to 15 One (1)
16 to 35 Two (2)
36 to 55 Three (3)
56 to 80 Four (4)
81 to 110 Five (5)
111 to 150 Six (6)
Over 150 Refer to Note *

NOTE: ‘Where toilet facilities will not be used by women, urinals may be
provided instead of commodes, except that the number of commodes in
such cases shall not be reduced to fewer than 2/3 of the minimum number
specified.

% One additional toilet fixture for each additional 40 employees.

02.E.02 Construction Sites. Toilet facilities on construction
sites shall be provided as follows (the requirements of this
subsection do not apply to mobile crews or to normally
unattended work locations if employees working at these
locations have transportation immediately available to nearby
toilet facilities):

a. Where sanitary sewers are not available, job sites shall
be provided with chemical toilets, re-circulating toilets, or
combustion toilets unless prohibited by state/local codes;

b. Each toilet facility shall be equipped with a toilet seat
and toilet seat cover. Each toilet facility - except those
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specifically designed and designated for females - shall be
equipped with a metal, plastic, or porcelain urinal trough.
All shall be provided with an adequate supply of toilet
paper and a holder for each seat;

c. Toilets shall be provided for each sex according to
Table 2-2. Separate toilet rooms for each sex need not be
provided if toilet rooms can only be occupied by one
person at a time, can be locked from the inside, and
contain at least one toilet seat;

d. Where it is not practical to provide running water, hand
sanitizers may be used as a substitute for running water.
(Many hand sanitizers contain flammable liquids and
personnel shall be trained regarding their use, storage and
safety precautions.);

e. Toilet facilities shall be constructed so that the
occupants are protected against weather and falling
objects; all cracks shall be sealed, and the door shall be
tight-fitting, self-closing, and capable of being latched;

f. Adequate ventilation shall be provided and all windows
and vents shall be screened; seat boxes shall be vented to
the outside (minimum vent size 4 in (10.1 cm)) with vent
intake located 1 in (2.5 cm) below the seat;

g. Toilet facilities shall be constructed so that the interior is
lighted; and

h. Provisions for routinely servicing and cleaning all toilets
and disposing of the sewage shall be established before
placing toilet facilities into operation. The method of
sewage disposal and the placement location selected shall
be in accordance with Federal, state, and local health
regulations.
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MINIMUM TOILET FACILITIES
(CONSTRUCTION SITES)
Number of Minimum number of Toilets*
employees
20 or fewer One (1)
20 or greater One (1) toilet seat and
One (1) urinal per 40 workers.
200 or greater One (1) toilet seat and
One (1) urinal per 50 workers.

NOTE: ‘Where toilet facilities will not be used by women, urinals may be
provided instead of commodes, except that the number of commodes in
such cases shall not be reduced to fewer than 2/3 of the minimum number
specified.

02.E.03 Employees working in temporary field conditions, in
mobile crews or in normally unattended work locations shall be
provided at least one toilet facility unless transportation to
nearby toilet facilities is readily available.

02.F WASHING FACILITIES

02.F.01 Washing facilities shall be provided at toilet facilities
and as needed to maintain healthful and sanitary conditions.

02.F.02 Each washing facility shall be maintained in a
sanitary condition and provided with water (either hot and cold
running water or tepid running water), soap, and individual
means of drying. If it is not practical to provide running water,
hand sanitizers may be used as a substitute.

02.F.03 Washing facilities shall be in close proximity to the
worksite.

02.G SHOWERS

02.G.01 Washing facilities for persons engaged in the
application of paints, coatings, herbicides, insecticides, or
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other operations where contaminants may be harmful shall be
at or near the work site and shall be equipped in order to
enable employees to remove such substances.

02.G.02 Whenever showers are required by a particular
standard, the showers shall be provided in accordance with
the following:

a. One shower shall be provided for every ten employees
(or fraction thereof) of each sex, who are required to
shower during the same shift;

b. Body soap or other appropriate cleansing agents
convenient to the showers shall be provided,;

c. Showers shall be equipped with hot and cold water
feeding a common discharge line; and

d. Employees who use showers shall be provided with
individual clean towels.

02.H CHANGING ROOMS. Whenever employees are
required by a particular standard to wear protective clothing,
changing rooms shall be equipped with separate storage
facilities for both street clothes and protective clothing.

02.1 CLOTHES DRYING FACILITIES. If working clothes are
provided by the employer and become contaminated, wet or
are washed between shifts, provision shall be made to ensure
that such clothing is decontaminated, clean, and dry before
reuse.

02.J FOOD SERVICE
02.J.01 All cafeterias, restaurants, mess facilities, and related
facilities on areas, projects, or installations shall be

established, operated, and maintained in compliance with the
health and sanitation recommendations of the United States
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Public Health Service and applicable state and local
regulations.

02.J.02 All employee food service facilities and operations
shall be conducted in accordance with sound hygienic
principles.

02.J.03 In all places of employment where all or part of the
food service is provided, the food dispensed shall be
wholesome, free from spoilage, and shall be processed,
prepared, handled, and stored in such a manner as to be
protected against contamination.

02.J.04 No employee may be allowed to consume food or
beverages in a toilet room or in any area exposed to a toxic
material.

02.J.05 No food or beverages may be stored in toilet rooms
or in an area exposed to a toxic material.

02.K WASTE DISPOSAL

02.K.01 An adequate number of waste receptacles shall be
provided in a food service area and used for the disposal of
waste food. Receptacles shall be constructed of smooth,
corrosion-resistant, easily cleanable, or disposable materials,
provided with solid tight-fitting covers, emptied at least daily
and maintained in a sanitary condition.

02.K.02 Receptacles used for putrescible solid or liquid
waste or refuse shall be constructed in order to prevent
leakage and to allow thorough cleaning and sanitary
maintenance. Such receptacles shall be equipped with solid
tight-fitting covers, unless they can be maintained in sanitary
conditions without covers.

02.K.03 All sweepings, solid or liquid wastes, refuse, and

garbage shall be removed in a manner which avoids creating
a menace to health and should be discarded as often as
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necessary or appropriate to maintain sanitary conditions in the
place of employment.

02.L VERMIN CONTROL

02.L.01 Every enclosed workplace shall be constructed,
equipped, and maintained, as practicable as possible, in order
to prevent the entrance or harborage of rodents, insects, or
other vermin.

02.L.02 A continuing and effective extermination program
shall be instituted when the presence of vermin is detected.
The use of licensed exterminators/pest control personnel is
required.
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SECTION 3

MEDICAL AND FIRST-AID REQUIREMENTS
03.A GENERAL

03.A.01 Prior to the start of work, arrangements shall be made for
medical facilities and personnel to provide prompt attention to
injured employees and for consultation concerning occupational
safety and health matters.

a. An effective means of communication (hard-wired or cellular
telephone, two-way radio, etc.) with #911 access or other
emergency response source, and transportation to effectively
care for injured workers shall be provided. Communication
devices shall be tested in the area of use to assure functionality.

b. The telephone numbers of physicians, hospitals, or
ambulances shall be conspicuously posted, at a minimum, on
the safety bulletin board and near the on-site project office
telephones. Medical facilities and personnel expected to treat
injured employees shall be informed of the nature of the work to
be performed and the injuries/ilinesses prevalent on such
jobsites.

c. A highly visible map delineating the best route to the nearest
medical facility shall be prepared and posted on the safety
bulletin board.

03.A.02 First-aid and cardiopulmonary resuscitation (CPR)
availability.

a. When a medical facility or physician is not accessible within
five (5) minutes of an injury to a group of two (2) or more
employees for the treatment of injuries, at least two (2)
employees on each shift shall be qualified to administer first-aid
and CPR. > Minimum qualifications are listed in 03.D.
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b. Individuals who are required to work alone in remote areas
shall be trained in first-aid and shall be provided with an
effective means of communication to call for assistance in the
event of an emergency.

03.A.03 First-aid and medical facility requirements.

a. All projects, activities, installations, or contracts for which
fewer than 100 persons are employed (greatest total number of
employees on a shift) at the site of the work, and where neither
a first-aid station nor an infirmary is available, shall be provided
with a first-aid kit complying with the criteria contained in ANSI
Z308.1. There shall be one first-aid kit for every 25 (or fewer)
employees. In addition to the basic fill requirements of the first-
aid kit, the employer, in consultation with a health care
professional or competent first-aid person, shall evaluate the
hazards found in the work environment to determine the
necessity of optional fill contents.

b. All projects, activities, installations, or contracts for which
more than 99 and fewer than 300 persons are employed
(greatest total number of employees on a shift) at the site of the
work, shall establish and equip, as directed by a Licensed
Physician (LP), a first-aid station. In non-rural locations,
medical clinics, hospitals, or doctors’ offices, accessible within
five (5) minutes of an injury may be approved for use provided
the requirements of paragraph 03.A.03.a. are met.

c. Where tunnels are being excavated, a first-aid station and
transportation facilities shall be provided so that treatment is
available within five (5) minutes of the occurrence of an injury.

d. All projects, activities, installations, or contracts for which
300 or more persons are employed (greatest total number of
employees on a shift) at the site of the work shall establish and
equip, as directed by a licensed physician, an infirmary.

03.A.04 Should work activities present any potential exposure (of
any part of the body) to toxic or corrosive materials, drenching
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and/or flushing facilities shall be provided in the work area for
immediate emergency use. > See Section 06.B.

03.A.05 Before commencing use of epoxy resins, concrete, or
other dermatitis-producing substances, employees shall be made
aware of the manufacturers’ skin protection recommendations.
Barrier cream ointment or other skin protection measures
recommended by the manufacturer for the specific exposure shall
be available for use.

03.A.06 Employees designated as responsible for rendering first-
aid or medical assistance shall be included in their employer's
blood-borne pathogen program in accordance with 29 CFR
1910.1030 and shall:

a. Be instructed in the sources, hazards, and avoidance of
blood-borne pathogens and be provided the training specified in
29 CFR 1910.1030;

b. Be provided with, and shall use and maintain, PPE

(i.e., Breathing barrier, latex-free gloves, gowns, masks, eye
protectors, and/or resuscitation equipment) when appropriate for
rendering first-aid or other medical assistance to prevent contact
with blood or other potentially infectious materials;

c. Institute a site-specific blood-borne pathogen prevention
program to include a site-specific Exposure Control Plan with
provisions for engineering and administrative controls, Hepatitis
B vaccination, PPE, training, recordkeeping, and a Post-
Exposure Control Plan in the event of a blood-borne exposure.
Post-exposure protocol shall include a plan to ensure
immediate medical evaluation of exposed individual(s) per
current recommendations of the Center for Disease Control
(CDC) for human immuno-deficiency virus (HIV), Hepatitis B
virus (HBV), Hepatitis C virus (HCV) and Hepatitis A virus
(HAV).

03.A.07 Prior to the start of work outside the employee’s normal
geographical area, the employer shall inform employees of
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parasitic, viral and environmental diseases endemic to the
geographical work location. Common diseases to consider are:
Lyme Disease, West Nile Virus, Hantavirus, Histoplasmosis,
Rocky-Mountain Spotted Fever, Dengue Fever, and Malaria.

a. For guidance on the potential biological and environmental
diseases in the work location, the employer shall consult the
CDC Travel webpage, U.S. Army Center for Health Promotion
and Preventive Medicine web site, and the health department in
the local area.

b. Information to be provided to the employee traveling in areas
where such diseases are endemic shall include:

(1) Modes of disease transmission;
(2) Specific health risks associated with the disease;

(3) Preventive measures such as available vaccines and PPE
(gloves, eye and skin protection, respirator);

(4) Appropriate work practices to prevent contact with infected
agents (bird/rodent droppings, etc.), such as watering areas
prior to dust-generating activities;

(5) Vaccine information, to include information on the
effectiveness, risk, and availability;

(6) Safe removal of source where applicable;
(7) Symptom recognition and medical referral.
03.B FIRST-AID KITS
03.B.01 The performance requirements of the first aid containers

shall be based on the storage area location of the first-aid kit and
shall conform to ANSI Z308.1:
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a. Type | container is for permanently affixed indoor or
atmosphere-controlled settings. Type 1 first-aid kits are
required to meet the requirements of a ten (10)-unit container.

b. Type Il and Type lll first-aid kits shall, at a minimum, meet
the requirements for a 16-unit container:

(1) Type Il container is for portable indoor settings;
(2) Type Il container is for portable outdoor settings.

c. The contents of the first-aid kit shall, at a minimum, contain
the items detailed in Table 3-1.

d. First-aid kits shall be easily accessible to all workers and
protected from the weather. The individual contents of the first-
aid kits shall be kept sterile. First-aid kit locations shall be
clearly marked and distributed throughout the site(s).

03.B.02 The contents of first-aid kits shall be checked by the
employer prior to their use on site and at least every three (3)
months when work is in progress to ensure that they are complete,
in good condition, and have not expired.
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REQUIREMENTS FOR BASIC UNIT PACKAGES

TABLE 3-1

Minimum Minimum Item
Size or Size or quantity Unit

Unit first Volume Volume per unit | package

aid item (metric) (US) package size
*Absorbent Compress 206 cm? 32in? 1 1
* Adhesive Bandage 25x7.5cm 1x3in 16 1
Antibiotic Treatment 09g 1/32 oz 6 1
* Adhesive Tape 457.2 cm 5 yd (total) lor2 lor2
* Antiseptic Swab 05¢g 0.14 fl. oz. 10 1
Antiseptic Wipe 25x25cm 1x1lin. 10 1
Antiseptic Towelette 157 cm? 24 in? 10 1
C\fgggééndmdually 325 mg 5 2
Bandage Compress (2 in.) 5x91cm 2x36in. 4 1
Bandage Compress (3 in.) 7.5x 152 cm 3 x60in. 2 1
Bandage Compress (4 in.) 10 x 183 cm 4x72in. 1 1
Burn Dressing 10x10cm 4x4in 1 1-2
* Burn Treatment 0.9 1/32 fl. oz. 6 1
CPR Barrier 1 1
Cold Pack 10x12.5cm 4x5in 1 1-2
Et)tlgccr:]?nveenritng, with means of 19 cm? 29in2 2 1
Eye Wash 30 ml 1fl. oz total 1 2
Eye Wash & Covering, with 30 ml total 1fl oz. Total 1
means of attachment 19 cm? 2.9in? 2 2
Gloves, latex free XL XL 1 pair 1
Gloves, latex free L L 1 pair 1
Roller Bandage (4 in.) 10x550cm | 4in.x6 yd. 1 1
Roller Bandage (2 in.) 5x 550 cm 2in. x 6 yd. 2 1
* Sterile pad 75x7.5cm 3x3in. 4 1
* Triangular Bandage 10114)2 %:(r)nl x | 40x |4no x 56 1 1

* Minimum mandatory contents for basic fill kit
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03.B.03 Automatic External Defibrillator (AED).

a. The placement of AEDs is optional (except for infirmaries,
see 03.C.03.d) but highly recommended. The placement of
AEDs on the worksite shall be preceded by an assessment of
the time and distance to emergency medical services (EMS)
and a justified need for such equipment.

b. An AED program shall include, at minimum:

(1) Training: First-aid attendants shall hold certification in first-
aid and CPR from the American Red Cross (ARC), the
American Heart Association (AHA), or from an organization
whose training adheres to the standards of the International
Liaison Committee on Resuscitation (as stated in writing), or
from a LP. All classes shall contain a hands-on component.
The certificate(s) shall state the date of issue and length of
validity.

(2) Physician oversight and event assessment;
(3) Standard Operating Procedures (SOP) for EMS activation;
(4) Equipment Maintenance Program.

03.C FIRST-AID STATIONS AND INFIRMARIES

03.C.01 General.

a. For activities requiring a first-aid station or an infirmary, the
type of facilities and equipment provided shall be determined
after consideration is given to the proximity and quality of
available medical services. The facilities and equipment shall
also be in accordance with the recommendation of a licensed
physician. Alternative facilities that provide the quantity and
guality of services outlined in this section may be used if
recommended by a LP.
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b. ldentification and directional markers shall be used to readily
denote the location of all first-aid stations and infirmaries.

c. Emergency lighting shall be provided for all first-aid stations
and infirmaries.

03.C.02 A first-aid attendant shall be on duty in first-aid stations at
all hours when work is in progress (except when on emergency
calls).

03.C.03 Infirmaries.

a. Infirmaries shall provide privacy, adequate lighting, climate
control, adequate toilet facilities, hot and cold water, drainage,
and electrical outlets. Walls and ceilings shall be finished with
the equivalent of two coats of white paint; windows and doors
shall be screened; floors shall be constructed with impervious
materials.

b. A properly equipped emergency vehicle, helicopter, or
mobile first-aid unit shall be provided during work hours at sites
requiring an infirmary. The emergency vehicle shall not be used
for any other purpose, except in the case of a helicopter, which
may be used for shift crew changes.

c. A Registered Nurse (RN), a Licensed Physician's Assistant
(LPA), a certified Emergency Medical Technician (EMT), or a
Licensed Practical Nurse (LPN), if approved by a LP, shall be
assigned on a full-time basis to each installation requiring an
infirmary.

d. Infirmaries shall be equipped with an AED.
03.D PERSONNEL REQUIREMENTS AND QUALIFICATIONS
03.D.01 All projects, activities, installations, or contracts on which
1,000 persons or more are employed (greatest total aggregate
number of employees on a shift) shall have the full-time services of

a LP. A Nationally Registered Emergency Medical Technician
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(NREMT) -Intermediate, NREMT - Paramedic, RN, LPN, or an LPA
having direct communication with a LP may be used when a full-
time physician is not available.

03.D.02 First-aid attendants shall hold certification in first-aid and
CPR training from the ARC, the AHA, or from an organization
whose training adheres to the standards of the International Liaison
Committee on Resuscitation (as stated in writing) or from a LP. All
classes shall contain a hands-on component. The certificate(s)
shall state the date of issue and length of validity.

03.D.03 First-aid attendants, RNs, LPNs, LPAs and NREMT-
Intermediates shall be under the direction of a LP.

03.D.04 Military personnel with equivalent qualifications may be
used in lieu of the above personnel.
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BLANK
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SECTION 4

TEMPORARY FACILITIES

04.A GENERAL

04.A.01 Plans for the layout of temporary construction buildings,
facilities, fencing, and access routes and anchoring systems for
temporary structures shall be submitted to and approved by the
GDA. > See 09.A.19 for temporary building spacing
requirements; Section 11 for temporary power distribution
approval requirements; and Section 24 for temporary ramp,
trestle, scaffold, and platform approval requirements.

04.A.02 The design and construction of temporary structures shall
consider the following loadings (Reference American Society of
Civil Engineers (ASCE) 7-98):

a. Dead and live loads;

O

. Soil and hydrostatic pressures;

c. Wind loads;

d. Rain and snow loads;

e. Flood and ice loads; and

f. Seismic forces.
04.A.03 Trailers and other temporary structures used as field
offices, as personnel housing, or for storage shall be anchored with
rods and cables or by steel straps to ground anchors. The anchor
system shall be designed to withstand winds and must meet

applicable state or local standards for anchoring mobile trailer
homes.
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04.A.04 Fencing and warning signs.

a. Temporary project fencing (or a substitute acceptable to the
GDA and delineated in the APP) shall be provided on all
projects located in areas of active use by members of the public,
including those areas in close proximity to family housing areas
and/or school facilities.

b. Fencing shall extend from grade to a minimum of 48 in (1.2
m) above grade and shall have a maximum mesh size of 2 in
(50 mm). Fencing shall remain rigid/taut with a minimum of 200
Ibs (.9 kN) of force exerted on it from any direction with less
than 4 in (100 mm) of deflection.

c. Signs warning of the presence of construction hazards and
requiring unauthorized persons to keep out of the construction
area shall be posted on the fencing. At minimum, signs shall be
posted every 150 ft (45.7 m). Fenced sides of projects that are
less than 150 ft (45.7 m) shall, at minimum, have at least one
warning sign. > See also Section 8.

d. Depending upon the nature and location of the project site,
the GDA may determine that fencing is not required. This will
be based on a risk analysis of public exposure and other project
specific considerations, and will be included in the applicable
AHA. In those locations where the GDA has determined fencing
is not required, signs, warning of construction hazards, shall be
conspicuously posted.

04.A.05 Temporary Work Camps (Floating plants excluded).

a. All sites used for temporary work camps shall be

adequately drained. They shall not be subject to periodic
flooding nor located within 200 ft (61 m) of swamps, pools, sink
holes, or other surface collections of water unless adequate
mosquito control methods have been implemented. The sites
shall be graded, ditched, and rendered free from depressions in
which water may become a nuisance.
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b. Sites shall be sized to prevent overcrowding of necessary
structures.

c. The grounds and open areas surrounding the shelters shall
be maintained free of rubbish, debris, waste paper, garbage, or
other refuse.

d. Shelters will provide protection from the elements, and each
room used for sleeping purposes shall contain at least 50 ft* (4.6
m?) of floor space for each occupant and at least 7 ft-6 in (2.3
m) ceilings.

e. Beds, cots, or bunks, and suitable storage facilities (such as
wall lockers for clothing and personal articles) shall be provided
in every room used for sleeping purposes. Beds shall be
spaced not closer than 36 in (91.4 cm) both laterally and end-to-
end and shall be elevated at least 12 in (30.4 cm) from the floor.
Double-decked bunk beds shall be spaced not fewer than 48 in
(121.9 cm) both laterally and end-to-end with a minimum space
of not fewer than 27 in (68.5 cm) between the upper and lower
bunk. Triple deck bunks are prohibited.

f. Floors shall be constructed of wood, asphalt, or concrete.
Wooden floors shall be of smooth and tight construction. Floors
shall be kept in good repair.

g. All wooden floors shall be elevated not less than 1.5 ft (0.45
m) above the ground level at all points to prevent dampness and
permit free circulation of air beneath, and for easier and safer
maintenance.

h. Living quarters shall be provided with windows that may be
opened for purposes of ventilation.

i. All exterior openings shall be effectively screened with 16-

mesh material and screen doors shall be equipped with self-
closing devices.
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j. Temporary sleeping quarters shall be heated, cooled,
ventilated, lighted, and maintained in a clean and safe condition.

k. Sleeping quarters must comply with applicable provisions of
the National Fire Protection Agency (NFPA) 101 - Life Safety
Code.

04.A.06 Unless otherwise indicated, throughout this manual, lumber
dimensions are given in nominal sizes.

04.B ACCESS/HAUL ROADS

04.B.01 Access/haul roads shall be designed in accordance with
current engineering criteria. Prior to construction, the Contractor
shall provide the GDA with a copy of the Access/Haul Road plan for
review and acceptance. Work on the haul road shall not
commence until the GDA has accepted the plan. The plan shall
address the following items:

a. Equipment usage, traffic density, and hours of operation;

b. Road layout and widths, horizontal and vertical curve data,
and sight distances;

c. Sign and signalperson requirements, road markings, and
traffic control devices;

d. Drainage controls;

e. Points of contact between vehicles and the public, and safety
controls at these points of contact;

f. Maintenance requirements, including roadway hardness and
smoothness and dust control; and

g. Hazards adjacent to the road, such as bodies of water, steep
embankments, etc.
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04.B.02 No employer shall move, or cause to be moved, any
equipment or vehicle upon an access or haul road unless the
roadway is constructed and maintained to safely accommodate the
movement of the equipment or vehicle involved.

04.B.03 When road levels are above working levels, berms,
barricades, or curbs shall be constructed to prevent vehicles
overrunning the edge or end of embankment. Berms/curbs shall be
constructed to one-half the diameter of the tires of the largest piece
of equipment using the roadway.

04.B.04 Roadways shall have a crown and ditches for drainage.
Water shall be intercepted before reaching a switch back or large
fill and be led off.

04.B.05 Haul roads shall be constructed to widths suitable for safe
operation of the equipment at the travel speeds proposed by the
Contractor and accepted by the GDA.

04.B.06 All roads, including haul roads, shall be posted with
maximum speed limits.

04.B.07 An adequate number of turn-outs shall be provided on
single lane roads with two-way traffic. When turn-outs are not
practical, the Contractor shall provide a traffic control system to
prevent accidents.

04.B.08 Whenever possible, use a right-hand traffic pattern on two-
way haul roads.

04.B.09 Curves.

a. All curves shall have open sight lines and as great a radius
as practical.

b. Vehicle speed shall be limited on curves so that vehicles can
be stopped within one-half the visible distance of the roadway.
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c. The design of horizontal curves shall consider vehicle speed,
roadway width and surfacing, and super elevation.

04.B.10 Grades.

a. When necessary, based on grade and machine and load
weight, machines shall be equipped with retarders to assist in
controlling downgrade descent.

b. Truck haul roads should be kept to less than a 10% grade.
There should be no more than 400 ft (121.9 m) of grade
exceeding 10%.

c. The maximum allowable grade shall not exceed 12%.
04.B.11 Lighting shall be provided as necessary.

04.B.12 Traffic control lights, barricades, road markings, signs, and
signalpersons for the safe movement of traffic shall be provided in
accordance with the DOT Federal Highway Administration's
“Manual on Uniform Traffic Control Devices” and this Section.

04.B.13 Roadway hardness, smoothness, and dust control shall be
used to maintain the safety of the roadway.

04.B.14 All roads shall be maintained in a safe condition and
eliminate or control dust, ice, and similar hazards.

04.B.15 The deposition of mud and or other debris on public roads
shall be minimized to the extent possible and in accordance with
local requirements.
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SECTION 5

PERSONAL PROTECTIVE AND SAFETY
EQUIPMENT

05.A GENERAL
05.A.01 Responsibilities.

a. The use of PPE is a control measure that is to be used only
after a hazard evaluation identifies hazards associated with a
particular job or activity, and it is determined that the hazards
cannot be eliminated and/or controlled to an acceptable level
through engineering design or administrative actions. Utilize
process and engineering controls before PPE to protect
employees.

b. Based on hazard evaluations conducted by supervisors,
employers shall identity and select, and each affected employee
shall use, PPE and safety equipment that will provide
appropriate protection. > See 29 CFR 1910.132.

c. Employers shall communicate PPE and safety equipment
decisions to each affected employee. Employees shall use all
PPE and safety equipment that may be required to maintain
their exposure within acceptable limits.

d. The employer will make all reasonable efforts to
accommodate employees with religious beliefs that may conflict
with determined PPE requirements. However, when reasonable
efforts to accommodate employee’s religious beliefs do not
provide the necessary safe working environment (without PPE),
then the employee must use the appropriate PPE or the
employee will not be allowed to work in the area where the
hazard requiring protection exists.

05.A.02 Employees shall be appropriately trained in the use and
care of all required PPE and safety equipment.
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a. Employees must be trained in and shall demonstrate an
understanding of the following aspects of PPE prior to use:
selection (for specific hazard); donning, doffing and adjusting;
limitations and useful life; inspection and testing; and proper
care including maintenance, storage and disposal.

b. When the employer has reason to believe that any affected
employee who has been trained does not have the
understanding and skill required for the use of the PPE, the
employer shall make certain that the employee receives the
necessary re-training to acquire the appropriate skills.

c. The employer shall verify through written certification that
each affected employee has received and understood the
required training. The written certification shall identify the
name of each employee trained, the date(s) of the training, and
the subjects taught.

05.A.03 A copy of the manufacturer's use, inspection, testing, and
maintenance instructions shall be maintained with the PPE and
safety equipment.

05.A.04 Personal protective and safety equipment shall be tested,
inspected, and maintained in a serviceable and sanitary condition
as recommended by the manufacturer.

a. Defective or damaged equipment shall not be used. It shall
be tagged as out of service and/or immediately removed from
the work site to prevent use.

b. Previously used PPE must be cleaned, disinfected,
inspected, and repaired as necessary before issuing to another
employee.
05.A.05 When employees provide their own safety equipment or
PPE, the employer is responsible for assuring its adequacy in
protecting against the hazard and its state of repair.

05.A.06 Minimum requirements.
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a. Employees shall wear clothing suitable for the weather and
work conditions. For fieldwork (for example, construction sites,
industrial operations and maintenance activities, emergency
operations, regulatory inspections, etc.), at a minimum, this shall
be:

(1) Short sleeve shirt;

(2) Long pants (excessively long or baggy pants are prohibited);
and

(3) Leather or other protective work shoes or boots.

b. Protective equipment shall be of heat, fire, chemical, and/or
electrical-resistive material when conditions require protection
against such hazards.

05.A.07 Miners’ lights and flashlights used around explosives, and
in atmospheres likely to contain explosive vapors, dusts, or gases
shall be approved by the Mine Safety and Health Administration
(MSHA) or National Institute for Occupational Safety and Health
(NIOSH) for use in such locations.

05.A.08 Persons involved in activities that subject the hands to
injury (for example, cuts, abrasions, punctures, burns, chemical
irritants, toxins, vibration, and forces that can restrict blood flow)
shall select and use hand protection appropriate for the hazard in
accordance with ANSI/International Safety Equipment Association
(ISEA) 105.

05.A09 Protective leg chaps shall be worn by workers who operate
chain saws. Protective leg chaps must meet the specifications in
American Society for Testing and Materials (ASTM) Standard
F1897.

05.B EYE AND FACE PROTECTION

05.B.01 Persons shall be provided with eye and face protection
equipment, as outlined in Table 5-1, when machines or operations
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present potential eye or face injury from physical, chemical, or
radiation agents.

a. Eye and face protection equipment shall meet the
requirements of ANSI/ American Society of Safety Engineers
(ASSE) Z87.1, and bear a legible and permanent "Z87" logo to
indicate compliance with the standard.

b. Eye and face protection equipment shall be distinctly marked
to facilitate identification of the manufacturer.

c. Employees shall use eye protection providing side protection.
05.B.02 When required by this regulation to wear eye protection,
persons whose vision requires the use of corrective lenses in

eyeglasses shall be protected by one of the following:

a. Prescription safety glasses providing optical correction and
equivalent protection;

b. Protective glasses with sideshields designed to fit over
corrective lenses without disturbing the adjustment of the
glasses;

c. Goggles that can be worn over corrective lenses without
disturbing the adjustment of the glasses, or

d. Goggles that incorporate corrective lenses mounted behind
the protective lenses.
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TABLE 5-1

EYE AND FACE PROTECTOR SELECTION GUIDE

~v ~v S

A. Spectacle, E. Spectacle, . Cover Goggle,
No sideshield Non-Removable Direct Ventilatior
Lens

Xy S5~ 0O

B. Spectacle, Half F. Spectacle, J. Cup Goggle,
Sideshield Lift Front Direct Ventilatior

C. Spectacle, Full  G. Cover Goggle K. Cup Goggle,

Sideshield No Ventilation Indirect Ventilatior
D. Spectacle, H. Cover Goggle, L. Spectacle,

Detachable Indirect Ventilation Headband

Sideshield Temple
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Table 5-1 (CONTINUED)

EYE AND FACE PROTECTOR SELECTION GUIDE

&

M. Cover Welding Q. Welding Helmet,
Goggle, Indirect Lift Front
Ventilation -

=)

N. Faceshield

T1. Respiratdr

O. Welding
Helmet,
hand Hold

7

P. Welding Helmet, R. Respirator
Stationary Window U. Respirator

T2. Respirator
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EYE AND FACE PROTECTOR SELECTION GUIDE

IMPACT:
Chipping, grinding, machining, masonry work, riveting and sanding
Assessment Protector Protectors Limitations Not
See Note (1) Type Recommended
Flying C, D, E, F, | Spectacles, Protective Protectors that do
fragments, G, H, I,J, K, | goggles, devices do not | not provide
objects, large N faceshields provided protection from
chips, unlimited side exposure
particles, SEE protection. SEE NOTE (10)
sand, dirt, etc. NOTES
D)(3)(5)(6) SEE NOTE (7) | Filter or tinted
(20) lenses that restrict
For severe light transmittance,
exposures unless itis
add N determined that a

glare hazard exists.
Refer to OPTICAL

RADIATION.

HEAT:

Furnace operations, pouring, casting, hot dipping, gas cutting, and welding
Assessment Protector Protectors Limitations Not
See Note (1) Type Recommended

Hot sparks ,C, D, E, F, | Faceshields, | Spectacles, Protectors that do

G, H, I,J, K, | goggles, cup and cover | not provide
N spectacles type goggles protection from
For severe do not provide | side exposure
exposure unlimited facial
add N protection
SEE NOTE SEE NOTE (2)
(2)(3)
Splash from Faceshields
molten metals worn over
goggles H,
K
SEE NOTE
2)(3)

High Screen SEE NOTE (3)

temperature faceshields,

exposure reflective

faceshields
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Table 5-1 (CONTINUED)

EYE AND FACE PROTECTOR SELECTION GUIDE

CHEMICAL:
Acid and chemical handling, degreasing, plating
Assessment Protector Protectors Limitations Not
See Note (1) Type Recommended
Splash G, H,K Ventilation Spectacles,
should be welding helmets,
For severe adequate but hand shields
N exposure protected from
add N splash entry
Irritating mists | G Special SEE NOTE (3)
purpose
goggles
DUST:
Woodworking, buffing, general industry conditions
Assessment Protector Protectors Limitations Not
See Note (1) Type Recommended
Nuisance dust | G, H, K Goggles, Atmospheric
eyecup and conditions and
cover types the restricted
ventilation of
the protector
can cause the
lenses to fog.
Frequent
cleaning may
be required.
OPTICAL RADIATION:
Welding: electric arc
Assessment Protector Protectors Limitations Not
See Note (1) Type Recommended
0,P,Q Typical filter Protection Protectors that do
lens shade from optical not provide
radiation is protection from
directly related | optical radiation.
to filter lens
density. SEE
NOTE (4).
Select the
darkest shade
that allows
adequate task
performance.
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NOTES:

(1) Care should be take to recognize the possibility of multiple and
simultaneous exposure to a variety of hazards. Adequate
protection against the highest level of each of the hazards must be
provided.

(2) Operations involving heat may also involve optical radiation.
Protection from both hazards shall be provided.

(3) Faceshields shall only be worn over primary eye protection.
(4) Filter lenses shall meet the requirements for shade
designations in Table 5-2.

(5) Persons whose vision requires the use of prescription (Rx)
lenses shall wear either protective devices fitted with prescription
(Rx) lenses with sideshields or protective devices designed to be
worn over regular prescription (Rx) eyewear.

(6) Wearers of contact lenses shall also be required to wear
appropriate covering eye and face protection devices in a
hazardous environment. It should be recognized that dusty and/or
chemical environments may represent an additional hazard to
contact lens wearers.

(7) Caution should be exercised in the use of metal frame
protective devices in electrical hazard areas.

(8) Refer to ANSI/ASSE Z87-1, Section 6.5, Special Purpose
Lenses.

(9) Welding helmets or hand shields shall be used only over
primary eye protection.

(10) Non-sideshield spectacles are available for frontal protection
only.
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05.B.03 Personnel who are considered blind in one eye and are
working in other than administrative functions shall wear safety
glasses with sideshields at all times.

05.B.04 Operations that require the use of, or exposure to, hot or
molten substances (for example, babbitting, soldering, pouring or
casting of hot metals, handling of hot tar, oils, liquids, and molten
substances) shall require eye protection, such as goggles with
safety lenses and screens for side protection, or face masks,
shields, and helmets giving equal protection. Lens mountings shall
be able to retain in position all parts of a cracked lens.

05.B.05 Operations that require handling of harmful materials

(for example, acids, caustics, hot liquids, or creosoted materials)
and operations where protection from gases, fumes, and liquids is
necessary shall require the wearing of goggles with cups of soft
pliable rubber and suitable faceshields, masks, or hoods that cover
the head and neck, and other protective clothing appropriate to the
hazards involved.

05.B.06 Operations where protection from radiant energy with
moderate reduction of visible light is necessary, including welding,
cutting, brazing, and soldering, shall require eye and face
protection suitable to the type of work, providing protection from all
angles of direct exposure, and with lenses of the appropriate
shade. > See Table 5-2.

05.B.07 Glare-resistant glasses that comply with ANSI Z80.3 with
an ultraviolet A-region (UVA) and ultraviolet B-region (UVB) 99%
filtration shall be worn when conditions require protection against
glare. When conditions so warrant, polarized lenses shall also be
considered.

05.B.08 Tinted or automatically darkening lenses should not be worn

when work tasks require the employee to pass often from brightly to
dimly lighted areas.
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TABLE 5-2

REQUIRED SHADES FOR FILTER LENSES AND GLASSES IN
WELDING, CUTTING, BRAZING, AND SOLDERING

OPERATION SHADE NUMBER
Soldering 2
Torch Brazing 3or4
Cutting (light) up to 1 in (2.5 cm) 3or4
Cutting (medium) 1to 6 in
(2.5 to 15.2 cm) 4ord
Cutting (heavy) 6 in (15.2 cm) or 50r6
more
Gas welding (light) up to 1/8 in (0.3 dors
cm)
Gas welding (medium)
1/8 to 1/2 in (0.3 to 1.2 cm) 5or6
Gas welding (heavy) 1/2 in
(1.2 cm) or more 6or8
Atomic hydrogen welding 10 - 14
Inert-gas metal-arc welding
(nonferrous) - 1/16 to 5/32 in 11

(0.1 to 0.4 cm) electrodes

Inert-gas metal-arc welding (ferrous)
- 1/16 to 5/32 in 12
(0.1 to 0.4 cm) electrodes

Shielded metal-arc welding -
1/16 to 5/32in (0.1 to 0.4 cm) 10
electrodes

Shielded metal-arc welding -
3/16 to 1/4 in (0.4 to 0.6 cm) 12
electrodes

Shielded metal-arc welding -
5/16 to 3/8in (0.7 to 0.9 cm) 14
electrodes

Carbon arc welding 14
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05.C HEARING PROTECTION AND NOISE CONTROL
05.C.01 Sound-pressure level limits.

a. Non-DOD personnel shall be provided, as a minimum,
protection against the effects of hazardous noise exposure
whenever the sound-pressure level exceeds the limits and/or
exposure times specified in Table 5-3.

b. DOD-personnel shall be provided protection against the
effects of hazardous noise exposure whenever sound-pressure
levels exceed 85 decibels A-weighed [dB(A)] steady-state
expressed as a time-weighted average (TWA) as specified in
Table 5-4 or 140 dB(A) impulse.

05.C.02 Practical engineering or administrative controls shall be
considered and used when personnel are subjected to sound-
pressure levels exceeding the limits specified in Tables 5-3 and 5-
4. When such controls fail to reduce sound-pressure levels to
within the specified limit, PPE shall be selected, evaluated,
provided, and used in accordance with the hearing conservation
program.

05.C.03 Hearing protection provided must be capable of reducing
worker noise exposure below an 8-hour TWA of 85 dB(A). When
hearing protection devices do not provide sufficient attenuation to
reduce the worker noise exposure level below 85 dB(A),
administrative control of exposure will be necessary.
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TABLE 5-3

PERMISSIBLE NON-DoD NOISE EXPOSURES

(Contractor)
Duration/day Sound-pressure level dB(A)
(hours) slow response
|

8 90
6 92
4 95
3 97
2 100

1-1/2 102
1 105
% 110
Ya 115

When the daily noise exposure is composed of two or more periods of noise
exposure of different levels, the combined effects should be considered rather
than the individual effect of each. Exposure to different levels for various periods
of time shall be computed according to the following formula:

Cn = Tl /Ll + Tz /L2 +...+ T3 /L3
Where:

C = combined noise exposure factor,

T = the total time of exposure at a specified sound-pressure level (in hours),
and

L = the total time of exposure permitted at that level (in hours), from Table 5-
3.

If C,, > =1, hearing protection is required.
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05.C.04 Whenever sound-pressure levels equal or exceed

85 dB(A) (measured as an 8-hour TWA), a continuing, effective
hearing conservation program shall be administered in accordance
with 29 CFR 1910.95. For DOD personnel the hearing
conservation program shall conform to DODI 6055.12 and
Department of the Army Pamphlet (DA Pam) 40-501.

05.C.05 When sound-pressure levels exceed 115 dB(A) steady-
state, personal ear protection equivalent to the combination of
earplugs and earmuffs shall be required.

05.C.06 Sound-pressure level measurements shall be made by
gualified personnel using calibrated instruments.

05.C.07 Ear insert devices, to include disposable, preformed, or
custom molded earplugs, shall be fitted to the exposed individual by
an individual trained in such fitting and able to recognize the
difference between a good and a poor fit. Plain cotton is not an
acceptable protective device.

05.C.08 Noise hazard areas (areas in which sound-pressure levels
exceed the limits specified in 05.C.01) shall be marked with caution
signs indicating both the presence of hazardous noise levels and
the requirement for hearing protection.
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Table 5-4
Permissible DoD Noise Exposures
(Government)
Duration/day (hours) Sound-pressure level dB(A)
slow response
|
No limit 80
9% 84
8 85
4%, 88
3 Y 90
1% 95
/2 100
74 105

05.0 HEAD PROTECTION

05.D.01 All persons working in or visiting hard hat areas shall be
provided with and required to wear Type | or Type I, Class G
(General - low voltage electrical protection) or Class E (Electrical —
high voltage electrical protection) headgear. For emergency
response operations and other activities with greater need for side
impact protection, Type Il head protection is recommended. > See
Appendix B.

a. Hard hat areas or activities are those areas with potential
hazard of head injury; in general, all construction areas are
considered hard hat areas. However, areas may be considered
non-hard hat areas, or activities may be considered non-hard
hat activities, if identified and properly documented in the
associated AHA. The identification and analysis of head
hazards will be documented in an AHA, APP, or project safety
and health plan, as appropriate.
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b. Points of entry to a hard hat area shall have a sign warning
of the requirement to wear hard hats.

05.D.02 All protective headgear shall meet the requirements of
ANSI Z89.1.

a. No modification to the shell or suspension is allowed except
when such changes are approved by the manufacturer.

b. Hard hats shall be worn with the bill facing forward unless
the GDA has determined exceptions for certain trades in order
to accommodate appropriate mission accomplishments.
Headgear must be designed to accommodate these needs.

c. Protective headgear worn near electric lines and equipment
shall be Class E.

d. No ball caps, knit caps, or other headdress shall be worn
under the hard hat that could interfere with the fit or stability of
the hard hat.

05.D.03 Protective headgear and components shall be visually
inspected on a daily basis for signs of damage (dents, cracks, etc.)
that might reduce the degree of safety integrity originally provided.
Headgear will be periodically inspected for ultraviolet degradation
as evidenced by cracking or flaking of the helmet.

05.D.04 Drilling holes or in any way changing the integrity of the
hard hat is prohibited. Alterations that will reduce the dielectric or
impact strength will not be made.

05.D.05 Protective headgear worn by USACE employees shall (in
addition to complying with the preceding specifications) be:

a. White in color and marked with a 1 in (2.5 cm) band of red
reflective material placed along the base of the crown with a 5 in
(12.7 cm) break in front. A red Corps of Engineers castle
insignia will be centered at the front of the hat with the base of
the insignia approximately % in (1.9 cm) above the base of the
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crown. Personnel may place their name above the insignia and
their organization title below the insignia: the rank of military
personnel should precede their name. An American Flag
insignia may be worn on the back of the hard hat.

b. Requests for variations in color and marking to
accommodate occupational specialties shall be submitted for
consideration to HQUSACE Safety and Health Office.

c. Chin straps will be worn when wearers are subject to high
wind conditions and/or working on elevated structures.

05.E PROTECTIVE FOOTWEAR

05.E.01 Protective footwear that addresses the hazard(s) identified
in the PHA/AHA shall be provided and worn.

05.E.02 All protective footwear shall meet ASTM F2412 and F2413
standards.

05.E.03 Add-on type devices, such as strap-on foot, toe or
metatarsal guards, shall not be used as a substitute for protective
footwear and must be demonstrated by the employer to be equally
effective via independent testing data for these devices).

05.E.04 For activities in which USACE or contractor personnel or
official visitors are potentially exposed to foot hazards, the
applicable PHA/AHA, APP, or project safety and health plan shall
include an analysis of, and prescribe specific protective measures
to be taken for, reducing foot hazards.

05.E.05 Personnel shall, as a minimum, wear safety-toed boots
meeting ASTM Standards F2412 and F2413 while working on
construction sites unless it can be demonstrated by a PHA/AHA to
the GDAs satisfaction that a different type of foot protection is
required.

05.E.06 Footwear providing protection against impact and
compressive forces, conduction hazards, electrical hazards,
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and sole puncture shall comply with the applicable requirements of
ASTM F2412 and F2413. Footwear providing protection against
impact and compression hazards shall be rated as 1/75 and C/75.

a. Unexploded ordnance (UXO) personnel whose job tasks
required protective footwear but require no metal parts in or on
their footwear shall wear Conductive footwear (Cd) with
protective toe cap/composite toe footwear.

b. Personnel participating in wild land fire management
activities shall wear leather lace-up boots with slip-resistant
soles, such as a hard rubber lug-type or tractor tread, a top
height of 8 in (20.3 cm) or more with composite toes. Soles
shall not be made of composition rubber or plastic, which have
low melting points.

05.F HIGH-VISIBILITY APPAREL

05.F.01 High-visibility apparel meeting, at minimum, ANSI/ISEA
107-2004 Performance Class 2 requirements, shall be worn by
workers (such as, but not limited to, signal persons, spotters,
survey crews and inspectors) whenever:

a. Workers are exposed to vehicular or equipment traffic at
speeds up to 45 mph (72.4 kph);

b. There is limited visibility of workers exposed to mobile/heavy
equipment operations, vehicles, load handling, or other
hazardous activities;

c. Reduced visibility conditions exist due to weather conditions,
illumination, or visually complex backgrounds where ambient
visibility is at least 50 ft (15.2 m); OR

d. Workers are involved in activities in close proximity to
vehicular traffic with no protective barriers.
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05.F.02 If any or all of the following conditions exist, a
determination shall be made by the SSHO, based on a risk
assessment, as to whether Performance Class 3 high-visibility
apparel is needed for higher visibility of workers. If so, they shall be
worn by workers.

a. Workers are exposed to vehicular or equipment traffic in
excess of 45 mph (72.4 kph);

b. Reduced visibility conditions exist due to weather conditions,
illumination, or visually complex backgrounds where ambient
visibility is less than 50 ft (15.2 m); OR

c. Workers are performing tasks which divert attention from
approaching vehicular traffic, traveling in excess of 45 mph
(72.4 kph), as posted.

05.F.03 The apparel background material color shall be either
fluorescent yellow-green, fluorescent orange-red, or fluorescent red
(see ANSI/ISEA 107). When choosing color, optimization of color
conspicuity between the wearer and work environment shall be
considered.

05.G RESPIRATORY PROTECTION

05.G.01 General. The use of respirators is required when
occupational exposure levels exceed OSHA Permissible Exposure
Limits (PELs) or American Conference of Governmental Industrial
Hygienists (ACGIH) Threshold Limit Values (TLVs), and
engineering or administrative exposure controls are not feasible to
implement.

05.G.02 The voluntary use of dust masks (filtering face piece
respirators) is permissible in atmospheres that are not hazardous.
Prior to use of the voluntary respirators (including filtering face
pieces), they must be evaluated and approved by the respiratory
program administrator to ensure that the respirator use will in itself
not create a hazard. If filtering face piece respirators are used, the
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employer shall provide the respirator users with the information
contained in Appendix D of OSHA Standard 29 CFR 1910.134.

05.G.03 Written respiratory protection program. A written
respiratory protection program shall be developed and implemented
when respirators are used.

a. All employees using respirators, with the exception of
employees voluntarily using only filtering face pieces (NIOSH-
approved dust masks), shall be included in the respiratory
protection program.

b. A respiratory protection program administrator with the
technical qualifications (training and experience) and
administrative authority to develop, implement and update (as
necessary) the respiratory protection program shall be identified
and so designated in the program.

(1) The program administrator shall ensure that all respirator
users (voluntary users included) comply with the requirements
of the program.

(2) Program Administrator Qualifications. The program
administrator shall have the documented knowledge and
experience to understand OSHA's respiratory protection
standard (29 CFR 1910.134), evaluate respiratory hazards at
the facility/project, select appropriate respirators based on
facility/project hazards or potential hazard, and train employees
on the use of selected respirators.

c. Respiratory protection programs shall address each of the
following topics:

(1) Methods used to identify and evaluate workplace respiratory
hazards;

(2) Procedures for selecting respirators for use in the
workplace;
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(3) Medical evaluations of employees required to use
respirators;

(4) Fit testing procedures for tight-fitting respirators;

(5) Procedures for proper use of respirators in routine and
reasonably foreseeable emergency situations;

(6) Procedures and schedules for cleaning, disinfecting, storing,
inspecting, repairing, discarding, and otherwise maintaining
respirators;

(7) Procedures to ensure adequate air quality, quantity, and
flow of breathing air for atmosphere-supplying respirators;

(8) Training of employees in the respiratory hazards to which
they are potentially exposed during routine and emergency
situations;

(9) Training of employees in the proper use of respirators,
including putting on and removing them, any limitations on their
use, and their maintenance; and

(10) Procedures for regularly evaluating the effectiveness of the
program.

(11) Project/facility specific voluntary use guidelines and a
requirement for voluntary users to learn and understand the
contents of 29 CFR 1910.134 Appendix D, Information for
Employees Using Respirators When Not Required Under the
Standard.

05.G.04 Medical evaluation. All employees, with the exception of
employees voluntarily using filtering face pieces, shall be medically
evaluated to ensure they are fit enough to wear the selected
respirators. Evaluation options for respirator use are as follows:

a. Physical Examination. A physical examination for the
purpose of clearing an employee to wear a selected respirator,
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supervised by a Board-Certified Occupational Medicine
Physician. Medical clearances to wear respirators shall include
the following:

(1) Telephone, e-mail, and physical address of the medical
facility/provider;

(2) Printed name of the licensed, certified health care provider
along with his/her signature;

(3) The statement of clearances or respiratory limitations only
(no personal medical information shall be included. Employee
identification shall not include the full social security number);

(4) Date of examination and date that clearance expires.

b. Respirator Medical Evaluation Service. An on-line, mail-in or
in-person evaluation service for the purpose of clearing an
employee to wear selected respirators may be used provided it
is supervised by a Board-Certified Occupational Medicine
Physician and based upon Appendix C to 29 CFR 1910.134,
OSHA Respirator Medical Evaluation Questionnaire. Medical
clearances to wear respirators shall include the information in
(1) — (4) above.

c. Additional Medical Evaluations shall be provided when:

(1) An employee reports medical signs or symptoms that are
related to the ability to use a respirator;

(2) A supervisor or the respirator program administrator informs
the employer that an employee needs to be reevaluated,;

(3) Information from the respiratory protection program,
including observations made during fit testing and program
evaluation, indicates a need for employee reevaluation;

(4) A change occurs in workplace conditions (e.g., physical
work effort, protective clothing, temperature) that may result in a

5-22



EM 385-1-1
05 Jul 11

substantial increase in the physiological burden placed on an
employee, OR

(5) It has been two years since the last medical evaluation.

05.G.05 Fit testing. Employees wearing respirators with tight-fitting
face pieces [Supplied Air Respirators (SARs) and Self-Contained
Breathing Apparatus (SCBASs) included] shall be fit tested to ensure
that selected respirators achieve a proper face to face piece seal.
Fit testing shall be performed before initial use of the selected
respirator, whenever respirator size, make or model is changed,
and at least annually thereafter. Fit testing requirements shall
comply with respiratory protection program requirements.

05.G.06 Training and information. The program administrator or
his designee shall provide respirator user training annually (or when
requirements change significantly due to process changes or
changes in site specific operations) to personnel using respirators
at the facility or project. Annual training shall ensure that each
employee using a respirator can demonstrate knowledge of the
following topics:

a. Why the respirator is necessary and how improper fit, usage,
or maintenance can compromise the protective effect of the
respirator;

b. Limitations and capabilities of the respirator;

c. How to use the respirator effectively in emergency situations,
including situations in which the respirator malfunctions;

d. How to Inspect, put on and remove, use, and check the seals
of the respirator;

e. Procedures for maintenance and storage of the respirator;
f. How to recognize medical signs and symptoms that may limit

or prevent the effective use of respirators; and
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g. The general requirements of the OSHA respirator standard
at 29 CFR 1910.134.

05.G.07 Recordkeeping. Establish and retain written information
regarding medical evaluations, fit testing, and the respirator
program. The following shall be made available upon request:

a. Records of medical evaluations must be retained and made
available, as needed;

b. Fit test records must be maintained for respirator users until
the next fit test is administered. Establish a record of the
Qualitative Fit Test (QLFT) and Quantitative Fit Test (QNFT)
administered to an employee including:

(1) The name or identification of the employee tested,;

(2) Type of fit test performed and name of the test administrator;
(3) Specific make, model, style, and size of respirator tested;

(4) Date of test; and

(5) The pass/fail results for QLFTs or the fit factor and strip
chart recording or other recording of the test results for QNFTSs.

c. Retain a written copy of the current respirator program.
05.H PERSONAL FALL ARREST EQUIPMENT INCLUDING

LINEMAN'S EQUIPMENT INCLUDING LINEMEN'S EQUIPMENT
(ELECTRICALLY RATED HARNESSES). See Section 21.H.05.

05.1 ELECTRICAL PROTECTIVE EQUIPMENT

05.1.01 Persons working on electrical distribution systems shall be
provided with the appropriate electrical protective equipment. This
equipment shall be inspected, tested, and maintained in safe
conditions in accordance with Table 5-5.
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05.1.02 Employees shall use rubber gloves, sleeves, blankets,
covers, and line hoses as required by special conditions for work on
energized facilities. Rubber goods provided to protect employees
who work on energized facilities must meet ASTM F18 standards.
Electrical workers' rubber insulating protective equipment shall be
visually inspected for damage and defects prior to each use.

05.1 03 Rubber protective equipment must be subjected to periodic
electrical tests. Rubber insulating gloves shall be inspected before
first issue and every 6 months thereafter; rubber insulating blankets
and sleeves shall be inspected before their first issue and every 12
months thereafter. Rubber insulating covers shall be inspected
upon indication that insulating value is suspect (per 1910.137).
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TABLE 5-5

STANDARDS FOR ELECTRICAL PROTECTIVE EQUIPMENT

SUBJECT NUMBER AND TITLE
Head ISEA/ANSI Z89.1, Requirements for Protective
Protection Headwear for Industrial Workers

Eye and face

ANSI Z87.1, Practice for Occupational and

protection Educational Eye and Face Protection

Gloves ASTM D120-02a, Standard Specification for
Rubber Insulating Gloves

Sleeves ASTM D1051, Standard Specification for
Rubber Insulating Sleeves

Gloves and ASTM F496, Standard Specification for In-

sleeves Service Care of Insulating Gloves and Sleeves

Leather ASTM F696, Standard Specification for Leather

protectors Protectors for Rubber Insulating Gloves and
Mittens

Footwear ASTM F1117, Standard Specification for
Dielectric Overshoe Footwear
ASTM 2412, Standard Test Methods for Foot
Protection
ASTM 2413, Standard Specification for
Performance Requirements for Foot Protection

Visual ASTM F1236, Standard Guide for Visual

inspection Inspection of Electrical Protective Rubber
Products

Apparel ASTM F1506, Standard Performance

Specification for Flame Resistant Textile
Materials for Wearing Apparel for Use by
Electrical Workers When Exposed to
Momentary Electric Arc and Related Thermal
Hazards
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05.1.04 Electric arc flash protection shall be provided for any
person who enters the flash protection zone. > See 11.B. They
must wear flame-resistant clothing and PPE, based on the incident
exposure associated with the specific task. Refer to NFPA 70E for
specific Hazard Risk Classifications and clothing/equipment
requirements. > Synthetic clothing such as acetate, nylon,
polyester, rayon, either alone or in blends with cotton, may not
be worn while in the flash protection zone.

a. Employees must wear protective eye equipment whenever
there is a danger from electric arcs, flashes, flying objects, or
electrical explosion.

b. Employees must wear flame-resistant clothing whenever
they may be exposed to an arc flash.

(1) If used, flash suits and their closure design must permit
easy and rapid removal.

(2) The entire flash suit, including the window, must have
energy-absorbing characteristics suitable for arc flash exposure.

(3) Use clothing and equipment to maximize worker protection.

(4) Clothing and equipment required by the degree of electrical
hazard exposure can be worn alone or be integrated with
normal apparel.

(5) Protective clothing and equipment must cover associated
parts of the body and all normal apparel that is not flame-
resistant, while allowing movement and visibility.

> Synthetic materials that can melt next to skin shall not be
worn.

c. Employees must wear rubber-insulating gloves where there
is a danger of hand or arm injury from electric shock or arc flash
burns due to contact with energized parts. Gloves made from
layers of flame-resistant material provide the highest level of
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protection. Leather glove protectors should be worn over
voltage-rated rubber gloves.

d. Dielectric overshoes are required where electrically insulated
footwear is used for protection against step and touch potential.

05.1.05 An air test shall be performed on electrical workers' rubber
insulating gloves before each use.

05.1.06 Protective equipment of material other than rubber shall
provide equal or better electrical and mechanical protection.

05.1.07 Live-Line (Hot-Line) Tools must be manufactured to meet
ASTM F18 series as appropriate to the device and material. The
insulating tool portion shall be made of fiberglass-reinforced plastic
(FRP).

05.1.08 Only live-line tool poles having a manufacturer's
certification to withstand at least the following test shall be used:
100 (kilo Volts) kV ac per ft (305 mm) of length for 5 minutes or 75
kV ac per ft (305 mm) for FRP tools. Records shall be maintained
for all live-line tools to demonstrate satisfactory accomplishment of
laboratory and shop test.

05.1.09 Wooden tools are not authorized for use. > A/l wooden
tools shall be replaced with FRP tools within 2 years of date of
this manual.

05.1.10 When using live-line tools, workers shall use voltage rated
gloves and not place their hands closer than necessary to
energized conductors or to the metal parts of the tool.

05.1.11 Only tools and equipment intended for live-line bare hand
work should be used on transmission lines. The tools shall be kept
dry and clean and shall be visually inspected before use each day.

05.1.12 See Section 05.H for requirements on lineman's personal
fall protection equipment.
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05.J PERSONAL FLOTATION DEVICES

05.J.01 Inherently buoyant Type lll, Type V work vests, or better
USCG-approved personal flotation devices (PFDs) shall be
provided and properly worn (zipped, tied, latched, etc., in closed
fashion) by all persons in the following circumstances: > See
05.J.02; See Figure 5-1.

a. On floating pipelines, pontoons, rafts, or stages;

b. On structures or equipment extending over or next to water
except where guardrails, personal fall protection system, or
safety nets are provided for employees;

c. Working alone at night where there are drowning hazards,
regardless of other safeguards provided,;

d. In skiffs, small boats, or launches, unless in an enclosed
cabin or cockpit; or

e. Whenever there is a drowning hazard.

05.J.02 Automatic-Inflatable PFDs Type V or better, USCG-approved for
Commercial Use, may be worn by workers in lieu of inherently buoyant
PFDs (See conditions 05.J.01.a-e above), provided the following criteria is
met:

a. PFDs are worn only by workers over 16 years of age and those who
weigh 90 Ib (40.8 kg) or more;

b. An AHA shall be developed for the intended activity and shall be
used to select the most appropriate PED for the activity;

c. PFDs must be inspected, maintained, stowed and used in
accordance with the manufacturer’s instructions. PFDs used in heavy
construction or maintenance activities or where hot work (welding,
brazing, cutting, soldering, etc.) is to be performed must be designed,
tested and certified by the manufacturers for this type of work;
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NOTE: The standard commercial auto-inflatable PED does not
meet these requirements.

d. PFDs shall provide a 30-pound minimum buoyancy post-deployment
and shall have a status indicator window;

e. Personnel shall be trained in the use, maintenance, restrictions,
care, storage, inspection and post-deployment procedures per
manufacturer’s instructions;

f. The USCG-approval for auto-inflatable PFD’s is contingent upon the
PFD being worn, not stowed. All auto-inflatable PFDs must be worn at
all times a drowning hazard exists.

g. In-water testing is required for all first time users to validate
performance and to become familiar with the use and feel of the PFD.

05.J.03 All wearable PFDs shall be of an international orange (or
orange/red) or ANSI 107 yellow-green color.

a. Each inherently buoyant PFD shall have at least 31 in? (200 cm?) of
retroreflective material attached to its front side and at least 31 in? (200
cm?) on its back side, per USCG requirements (46 CFR Part 25.25-15).

b. Each auto-inflatable PED shall have at least 31 in? (200 cm?) of
retroreflective material attached to its front side (with the exception of
Work Vests, which are allowed to have a total of 31 in®front and back,
combined) and at least 31 in® (200 cm?) on its bladder, to be visible
when deployed.

05.J.04 Each PFD shall be equipped with a USCG-approved
automatically activated light. Lights are not required for PFDs on projects
performed exclusively during daylight hours.

05.J.05 Before and after each use, the PFD shall be inspected for
defects that would alter its strength or buoyancy.

05.J.06 Throwable devices (Type IV PED).
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a. On USCG-inspected vessels, ring buoys are required to
have automatic floating electric water lights (46 CFR 160).

b. On all other floating plant and shore installations, lights on
life rings are required only in locations where adequate general
lighting (e.qg., floodlights, light stanchions) is not provided. For
these plants and installations, at least one life ring, and every
third one thereafter, shall have an automatic floating electric
water light attached.

c. All PFDs shall be equipped with retroreflective tape in
accordance with USCG requirements.

FIGURE 5-1

PERSONAL FLOTATION DEVICES

Off-Shore Life Jacket
(Type | PFD)
Best for open, rough or

remote water, where rescue
may be slow coming.

Flotation Aid
(Type Il PFD)

Good for calm, inland water, or where
there is a good chance of fast rescue

Near-Shore Buoyant Vest
(Type Il PFD)

Good for calm, inland water,
or where there is a good
chance of fast rescue
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d. Life rings (rope attachment not required) and ring buoys (rope
attachment required) shall be USCG-approved; shall have at least 70 ft
(21.3 m) of 3/8 in (0.9 cm) of attached solid braid polypropylene, or
equivalent. Throw bags may be used in addition to life rings or ring
buoys. These throwable devices and lifelines shall be inspected at a
minimum, every 6 months and shall be stored in such a manner as to
allow immediate deployment and will be protected from degradation
from weather and sunlight. Life rings or ring buoys shall be readily
available and shall be provided at the following places:

(1) Atleast one not less than 20 in (51 cm) on each safety skiff
up to 26 ft (7.9 m) in length (46 CFR 117.70).;

(2) Atleastone (1) 24 in (61 cm) in diameter on all motor boats
longer than 26 ft (7.9 m) in length up to 65 ft (19.8 m) in length
and for motor boats 65 ft (19.8 m) in length or longer, a
minimum 3 life buoys of not less than 24 in (61 cm) and one
additional for each increase in length of 100 ft (30.4 m) or
fraction thereof; and

(3) Atleast one (1) at intervals of not more than 200 ft (60.9 m)
on pipelines, walkways, wharves, piers, bulkheads, lock walls,
scaffolds, platforms, and similar structures extending over or
immediately next to water, unless the fall distance to the water
is more than 45 ft (13.7 m), in which case a life ring shall be
used. (The length of line for life rings at these locations shall be
evaluated, but the length may not be less than 70 ft (21.3 m).)

05.J.07 At navigation locks, an analysis of the benefits versus the
hazards of using floating safety blocks (blocks that may be quickly
pushed into the water to protect individuals who have fallen in the
water from being crushed by vessels) shall be made.

a. This analysis shall be documented as an AHA.
b. If the use of blocks is found acceptable, consideration shall

be given to the size and placement of the blocks, the
appropriate means of securing and signing the blocks, etc.
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When the use of blocks is found unacceptable, alternative
safety measures shall be developed.

05.K LIFESAVING AND SAFETY SKIFFS
05.K.01 At least one skiff shall be immediately available at
locations where employees work over or immediately next to water.
Skiffs shall be kept afloat or ready for instant launching.
05.K.02 Personnel trained in launching and operating the skiff shall
be readily available during working hours. Lifesaving personnel
shall perform a lifesaving drill, including the launching and recovery
of the skiff, before the initiation of work at the site and periodically
thereafter as specified by the GDA (but at least monthly or
whenever new personnel are involved).
05.K.03 Skiffs shall be kept afloat or ready for instant launching.
05.K.04 Required equipment must be onboard and meet or exceed
USCG requirements and the requirements of Section 19 of this
manual. Skiffs shall be equipped as follows:

a. Four (4) oars (two (2) if the skiff is motor powered);

b. Oarlocks attached to gunwales or the oars;

c. One (1) ball-pointed boat hook;

d. One (1) ring buoy with 70 ft (21.3 m) of 3/8 in (0.9 cm) solid
braid polypropylene, or equivalent, line attached; and

e. PFDs in number equaling the skiff rating for the maximum
number of personnel allowed on board.

f. Fire Extinguisher.
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05.K.05 In locations where waters are rough or swift, or where
manually operated boats are not practical, a power boat suitable for
the waters shall be provided and equipped for lifesaving.

05.K.06 Skiffs and power boats shall have buoyant material
capable of floating the boat, its equipment, and the crew.

05.K.07 On vessels (such as skiffs) without permanently mounted

navigation lights, portable battery-operated navigation lights will be
available and used for night operations.
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SECTION 6

HAZARDOUS OR TOXIC AGENTS AND
ENVIRONMENTS

06.A GENERAL
06.A.01 Exposure standards.

a. Exposure, through inhalation, ingestion, skin absorption, or
physical contact, to any chemical, biological, or physical agent
in excess of the acceptable limits specified in the most recently
published ACGIH guideline, "Threshold Limit Values and
Biological Exposure Indices,” or by OSHA, whichever is more
stringent, shall be prohibited. For the purpose of this
document, the most stringent standard is the Occupational
Exposure Limit (OEL).

b. In case of conflicts between ACGIH and other standards or
regulations referenced in this manual, the more stringent shall
prevail.

c. The employer shall comply with all applicable standards and
regulations to reduce contaminant concentration levels As Low
As is Reasonably Achievable (ALARA).

d. Activities where occupational exposure to a chemical or
biological agent is possible shall comply with current
Department of Army (DA) safety and occupational health
requirements for chemical and biological agents.

06.A.02 Hazard evaluation.

a. Jobsite operations, materials, and equipment involving
potential exposure to hazardous or toxic agents or environments
shall be evaluated by a qualified industrial hygienist, or other
competent person, to formulate a hazard control program. A
description of the methods to be used must be accepted by the
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GDA before the start of the specific operation. > This
evaluation shall be performed at least annually for USACE
operations.

b. AHA and/or PHA shall be used to document the evaluation.
The hazard evaluation shall identify all substances, agents, and
environments that present a health, explosive or fire hazard to
workers or visitors and recommend hazard control measures.
Engineering and administrative controls shall be used to control
hazards; in cases where engineering or administrative controls
are not feasible, PPE may be used.

c. The hazard evaluation shall identify: the nature of the
evaluation (air, biological or radiological samples, etc.); that it
serves as certification of hazard evaluation; the workplace and
activity evaluated; the name, position and credentials of the
person certifying that the evaluation has been performed; and
the date of the evaluation.

06.A.03 Testing and monitoring.

a. Approved and calibrated testing devices shall be provided to
measure hazardous or toxic agents, and environments.
Devices shall be labeled with calibration information (name of
individual performing the calibration and date of current
calibration). Calibration results shall be logged.

b. Individuals performing testing and monitoring shall be trained
in hazards and testing and monitoring procedures. Testing
devices shall be used, inspected, and maintained in accordance
with the manufacturer's instructions, a copy of which shall be
maintained with the devices.

c. NIOSH or OSHA sampling and analytical methods or other
approved sampling and analytical methods shall be used.
Laboratories used for analysis shall be accredited by nationally
recognized bodies, such as the American Industrial Hygiene
Association (AIHA), for the type of analysis performed.
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d. Determinations of the concentrations of, and hazards from,
hazardous or toxic agents and environments shall be made by a
qualified industrial hygienist or other competent person during
initial startup and as frequently as necessary to ensure the
safety and health of the work environment.

e. Records of testing/monitoring shall be maintained on site and
shall be available to the GDA upon request.

06.A.04 The following methods shall be utilized for the control of
exposure to hazardous or toxic agents and environments:

a. Substitution, if the substitute process or product is determined
to provide the same outcome and to be less of a hazard;

b. Engineering controls (such as local/general ventilation), to
limit exposure to hazardous or toxic agents and environments
within acceptable limits;

c. Work practice controls, when engineering controls are not
feasible or are not sufficient to limit exposure to hazardous or
toxic agents and environments within acceptable limits, ;

d. Appropriate PPE (i.e., respirators, gloves, etc.) and
associated programs shall be instituted when engineering, work
practice controls or material substitution are not feasible or are
not sufficient to limit exposure to hazardous or toxic agents.

06.B HAZARDOUS OR TOXIC AGENTS

06. B.01 Chemical Hazard Communication. A written hazard
communication program shall be developed when the use of
hazardous or toxic agents (any chemical which is a physical/health
hazard) are already present or are procured, stored or used at a
project site (per 29 CFR 1910.1200). The written hazard
communication (hazcom) program shall address the following in
project- specific detail:
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a. Hazardous or Toxic Agent Inventory. A list of the hazardous
or toxic agents with the following information:

(1) Explanation of how the agents are to be used at the project.

(2) For emergency response purposes, approximate quantities
(e.g., liters, kilograms, gallons, pounds) that are onsite or will be
on site at any given time shall be provided for each material.

(3) A site map will be attached to the inventory showing where
inventoried substances are stored.

(4) The inventory and site map will be updated as frequently as
necessary to insure it is current and accurately reflects those
materials on site.

b. Hazardous or Toxic Agent Labeling. Procedures for
assuring that containers used to store and transport hazardous
or toxic agents around the project site are appropriately labeled
to communicate the physical and health hazards associated
with the agents in the containers.

c. Material Safety Data Sheet (MSDS) Management.
Procedures to ensure MSDSs are maintained at project site for
each agent.

(1) Employees shall review MSDSs for specific safety and
health protection procedures.

(2) Applicable information contained in the MSDS shall be
incorporated in the AHA/PHAs or MSDS can be attached to the
AHA/PHA for activities in which material will be used.

(3) The information will be followed in the use, storage, and

disposal of material and selection of hazard control and
emergency response measures.
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d. Employee Information and Training. Procedures to ensure
employees are trained initially and periodically when use of
hazardous or toxic agents is altered or modified to
accommodate changing on-site work procedures. Training shall
cover the following topics:

(1) Requirements and use of the hazcom program on the
project;

(2) The location of all hazardous or toxic agents at the project;

(3) Identification and recognition of hazardous or toxic agents on
the project;

(4) Physical and health hazards of the hazardous or toxic
agents pertinent to project activities;

(5) Protective measures employees can implement when
working with project-specific hazardous or toxic agents.

06.B.02 When engineering and work practice controls or
substitution are either infeasible or insufficient, appropriate PPE
and chemical hygiene facilities shall be provided and used for the
transportation, use, and storage of hazardous or toxic agents.

a. When irritants or hazardous substances may contact skin or
clothing, chemical hygiene facilities and PPE shall be provided.
PPE may include suitable gloves, face/eye protection and
chemical protective suits.

(1) The qualified industrial hygienist or other competent
personnel shall determine the scope and type of protective
equipment.

(2) Special attention shall be given to selecting proper chemical
protection when working with materials designated with a “skin”
notation by OEL. Such materials may produce systemic toxic
effects through absorption through unbroken skin. > See
Section 5.

6-5



EM 385-1-1
05Jul 11

b. When eyes or body of any person may be exposed to
hazardous or toxic agents, suitable facilities for quick drenching
or flushing of the eyes and body shall be provided in the work
area for immediate emergency use and shall be no more than
ten (10) seconds from the hazardous material. > See ANSI
Z358.1.

(1) Emergency eyewash equipment must be provided where
there is the potential for an employee’s eyes to be exposed to
corrosives, strong irritants, or toxic chemicals.

(2) The emergency eyewash equipment must irrigate and flush
both eyes simultaneously while the operator holds the eyes
open.

(3) The emergency eyewash equipment must deliver at least
0.4 gal (1.5 L) of water per minute for fifteen (15) minutes or
more (minimum 6 gallons (22.7 L) water).

(4) Personal eyewash equipment may be used to supplement
emergency washing facilities. They must not be used as a
substitute. Personal eyewash fluids shall be visually inspected
monthly to ensure they remain sanitary with no visible
sediments.

(5) All plumbed emergency eyewash facilities and hand-held
drench hoses shall be activated weekly and inspected annually
to ensure that they function correctly and that the quality and
guantity of water is satisfactory for emergency washing
purposes.

06.B.03 Storage prior to transportation of hazardous chemicals,
materials, substances and wastes shall be under the supervision of
a qualified person.

a. Transportation, use, and storage of hazardous or toxic
agents shall be planned and controlled to prevent contamination
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of people, animals, food, water, equipment, materials, and
environment.

b. All storage of hazardous or toxic agents shall be in
accordance with the recommendations of the manufacturer,
OSHA and NFPA requirements and accessible only to
authorized personnel.

c. Disposal of surplus or excess hazardous or toxic agents shall
occur in a manner that will not contaminate or pollute any water
supply, ground water, or streams; and will comply with Federal,

State, and local regulations and guidelines.

d. Containers used to hold hazardous or toxic agents should
not be used to hold other materials unless they have been
managed or cleaned under hazardous waste and Department of
Transportation (DOT) regulatory requirements.

e. Every hazardous or toxic agent being transported for
disposal shall be transported with a copy of the substance's
MSDS whenever applicable.

f. Persons who prepare shipments of hazardous chemicals,
materials, substances and/or wastes that are defined as
hazardous material under DOT regulations are required to be
DOT trained, certified and issued an appointment letter in
accordance with Defense Transportation Regulation 4500.9-R,
Chapter 204.

06.B.04 A Process safety management program of highly
hazardous chemicals shall be employed in accordance with 29
CFR 1910.119 or 29 CFR 1926.64 whenever a work activity
involves:

a. A process that involves a chemical at or above the threshold
guantities listed in Appendix A of the above-cited CFRs; or
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b. A process that involves a flammable liquid or gas on site in
one location in a quantity of 10,000 Ib (4,535.9 kg) or more as
defined in 29 CFR 1926.59(c), except:

(1) Hydrocarbon fuels used solely for workplace consumption
as a fuel if such fuels are not part of a process containing
another highly hazardous chemical covered by the standards
cited above; or

(2) Flammabile liquids stored in atmospheric tanks or
transferred that are kept below their normal boiling point without
benefit of chilling or refrigeration.

06.B.05 Lead and Asbestos Hazard Control Activities.

a. General. All projects will be evaluated for the potential to
contact asbestos-containing material (ACM) and lead-based
paint (LBP).

(1) If the evaluation shows the potential for activities to
generate unacceptable occupational exposure to LBP, a written
lead compliance plan shall be written. The lead compliance
plan shall be in accordance with 29 CFR 1910.1025 and 29
CRF 1926.62.

(2) If the evaluation shows the potential for activities to disturb
ACM, an asbestos abatement plan shall be developed. The
asbestos abatement plan shall be in accordance with 29 CFR
1910.1001; 29 CFR 1926.1101; and 40 CFR 61, Subpart M.

(3) These plan(s) shall be developed as an appendix to the
contract APP or, for USACE operations, the Project Safety Plan.
The written plan(s) shall be submitted for acceptance by the
GDA before beginning work.

b. Lead Compliance Plan. A lead compliance plan shall
describe the procedures to be followed to protect employees
from lead hazards while performing lead hazard control
activities. The Plan shall address the following:
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(1) A description of each work activity in which lead is emitted,
to include equipment and materials used, controls in place, crew
size, job responsibilities, operating procedures, and
maintenance practices, work activity locations and lead-
containing components keyed to the project drawings;

(2) Description of means to be used to achieve exposure
compliance, including any engineering controls;

(3) Employee exposure assessment procedures to monitor and
document employee lead exposure. Exposure monitoring shall
include two types:

(a) Initial determination (may be omitted if there is sufficient
objective/historical data showing action level compliance
according to the requirements); and

(b) Continued exposure monitoring required as a result of initial
exposure determinations.

(4) Protective clothing, housekeeping procedures to prevent
spread of lead contamination both in and beyond the lead
hazard control area, and hygiene facilities and practices to
prevent employees from inadvertent ingestion of lead;

(5) Administrative controls to limit employee exposure to lead,
including employee rotation schedule to be employed, if
engineering controls or PPE fail to eliminate exposures
exceeding the PEL;

(6) Medical surveillance procedures to monitor employee
exposures and ensure fitness for wearing respiratory protection;

(7) Competent person and employee training required;
(8) Detailed sketches identifying lead hazard control areas,

including decontamination areas and facilities, critical barriers,
and physical and air distribution boundaries;
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(9) Perimeter or other area air monitoring outside or adjacent to
the regulated area,;

(10) Security required for each lead hazard control area; and

(11) Waste generation, characterization, transportation, and
disposal (including recordkeeping).

c. Asbestos Hazard Abatement Plan. An asbestos abatement
plan shall describe procedures to be followed to protect
employees from asbestos hazards while performing work that
will disturb ACM. It shall address the following:

(1) A description of each activity where asbestos will be
disturbed, to include the OSHA class of work, equipment
required, controls to be used, crew size, job responsibilities,
maintenance practices, and locations keyed to the project
drawings;

(2) Method of notification of other employers at the worksite;

(3) Description of regulated areas, types of containment,
decontamination unit plan, and engineering controls;

(4) Air monitoring: personal, environmental, and clearance.
Employee exposure assessment procedures shall address
monitoring and documenting employee exposures.

(&) Aninitial determination (may be omitted if there is sufficient
objective/historical data showing compliance with the
requirements);

(b) Continued exposure monitoring may be required as a result
of initial exposure determinations;

(c) Environmental monitoring shall demonstrate the absence of
asbestos fiber migration outside the regulated area; and
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(d) Clearance monitoring to document that the area has met
specified clearance criteria.

(5) PPE, including respirators and clothing;

(6) Housekeeping procedures addressing prevention of spread
of contamination both in and beyond the regulated area;

(7) Hygiene facilities and practices;
(8) Competent person and employee training required;

(9) Medical surveillance, as required, to assess exposure and
to monitor employee fitness to perform work tasks while wearing
PPE to include respiratory protection devices;

(10) Waste generation, containerization, transportation, and
disposal (including recordkeeping); and

(11) Security, fire, and medical emergency response
procedures.

06.C HOT SUBSTANCES
06.C.01 Heating devices and melting kettles.

a. Heating devices and melting kettles shall be placed on firm,
level, non-combustible foundations and shall be protected
against traffic, accidental tipping, or similar hazards and,
whenever possible, shall be placed downwind from employees
or occupied buildings.

b. A method to contain uncontrolled spills of the heated
material, which might be on fire, shall be developed. The
placement of a fire retardant tarp under the kettle (or other
effective means) shall be used.

c. A minimum of two (2) fire extinguishers, rated not less than
2A:20B:C, shall be available within 25 ft (7.6 m) of the working
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kettles. > Hot work permits shall be required on
Government installations unless otherwise indicated by the
GDA.

d. The kettle operator must be trained in the proper operation of
the kettle and have knowledge of the material being heated so
as to not allow the material to be heated beyond the allowable
temperature. A working thermometer shall be provided and
used.

e. Heating devices and melting kettles shall not be left
unattended when in use. When the kettle is heating material to
the working temperature, the operator must be located on the
same level as the kettle, be within eyesight and be within 25 ft
(7.6 m) of the kettle. > See 09.J.03.

f. Bituminous-material melting kettles shall be provided with an
effective tight fitting lid or hood, and a calibrated thermometer in
operating condition.

(1) The temperature shall be maintained 25° below the flash
point of the bituminous material.

(2) All melting kettles shall be sized for the job.

(3) The size and weight of the kettle must not exceed the
structural capacity of the roof deck.

g. Bituminous-material melting kettles shall not be used or
operated inside or within 25 ft (7.6 m) of combustible materials,
including propane tanks stored or in use. The lid for the kettle
should open away from the building.

h. The liquid propane container(s) used as the heat source
shall be kept at least 10 ft (3 m) away from the kettle and shall
be placed in an upright and secured position to insure it doesn’t
tip over.
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i. Kettles shall be located so that means of egress is not
restricted and shall be no closer than 10 ft (3 m) of egress path.

06.C.02 Enclosed areas in which hot substances are heated or
applied shall be ventilated.

06.C.03 Ladles, equipment, and material shall be moisture-free
before being used or placed in heated material.

06.C.04 Flammable liquids with a flash point below 100° F (37.8°
C) shall not be used to thin the mixture or to clean equipment.

06.C.05 Transporting and handling hot substances.

a. Runways or passageways, clear of obstructions, shall be
provided for all persons carrying hot substances.

b. Hot substances shall not be carried up or down ladders.

c. When hoists are used to raise or lower hot substances,
attention shall be given to assuring that the hoisting mechanism
is adequate for the loads imposed and is securely braced and
anchored.

d. All persons handling hot substances shall be provided
protection against contact with, or exposure to radiant heat,
glare, fumes, and vapors of the substances. At a minimum,
roofers handling roofing materials shall be fully clothed including
long sleeved shirts, shoes secured and at least 6 in (15 cm) in
height, and gloves up to the wrist. > See Section 5.

e. Containers for handling and transporting hot substances
shall be of substantial construction (minimum 24-gauge sheet
steel), free from any soldered joints or attachments, and shall
not be filled higher than 4 in (10.1 cm) from the top.

f. Piping used to transport hot substances shall have a entry
and exit shut off valve and be made of flexible metallic hoses
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fitted with insulated handles. In cold climates, piping shall be
insulated to prevent material from solidifying on the inside of the

pipe.
06.C.06 An effective fire prevention program shall be described in
the APP, AHA and maintained at the jobsite. All workers shall be
trained in the specifics of the plan.
06.D HARMFUL PLANTS, ANIMALS, AND INSECTS
06.D.01 Protection against hazards from insects and/or animals
harboring fleas or disease-carrying insects shall include, as
applicable, the following:
a. PPE such as netted hoods, leather work gloves, and high-top
work boots worn in conjunction with trousers and long-sleeved
shirts;

b. Clothing treated at the factory with DEET or Permethrin are
recommended in areas of high insect population;

c. Drainage or spraying of breeding areas;
d. Destroying or flagging (marking as hazard) of nests;

e. Smudge pots and aerosols for protecting workers and small
areas;

f. Elimination of actions or conditions that propagate insects or
vermin;

g. Extermination measures by a certified pesticide applicator or,
for over the counter items, following the instructions on the
label;

h. Approved first-aid procedures for employees;

i. Inoculation against diseases known to be a local hazard; and
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J. Instruction in recognition of the animals and insects and their
common nesting habits, aggressiveness, etc.

06.D.02 In areas where there is exposure to poisonous snakes or
lizards, employees shall be required to:

a. Wear snake chaps or knee-high snake boots worn in
conjunction with trousers and long-sleeved shirts;

b. Be trained in recognition of the snakes and their common
nesting habits, aggressiveness, etc.; and

c. Be trained in the proper first aid procedures for bites.
06.D.03 In areas where employees are exposed to poisonous
plants (e.g., poison ivy, oak, or sumac), the following protective
measures, as applicable, shall be provided:

a. Removal or destruction of plants, where practical,

b. Appropriate protective clothing such as gloves;

c. Protective ointments;

d. Soap and water for washing exposed parts; and

e. Instruction in recognition and identification of the plants.
06.D.04 When burning poisonous plants, controls shall be
instituted to prevent contact with or inhalation of toxic elements
contained in the smoke.

06.E IONIZING RADIATION
06.E.01 Anyone who procures, uses, possesses, transports,

transfers, or disposes of radioactive materials or radiation
generating devices shall:
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a. Notify, in writing, the GDA of the nature of the material or
device, a description of intended use, the location of use and
storage, and all transportation and disposal requirements;

b. Secure appropriate authorization or permit if a licensed or
DOD regulated radiological device or radioactive material is to
be used on a DOD installation (a lead time of at least 45 days
should be allowed for obtaining a DOD authorization or permit);

c. Provide to the GDA a copy of all US Nuclear Regulatory
Commission (NRC) or Agreement State licenses, the Army
Radiation Authorization (ARA), Army Radiation Permit, and
reciprocity forms (to include NRC Form 241), as applicable.

06.E.02 Qualified Personnel.

a. Operations involving radiation hazards or use of radioactive
material or radiation generating devices shall be performed
under the direct supervision of a Radiation Safety Officer (RSO),
who is qualified and responsible for radiological safety.

b. The RSO will be technically qualified and will meet the
experience, training, and education requirements listed below:

(1) Formally trained in radiation protection topics including the
following: physics of radiation; radiation’s interaction with
matter; mathematics necessary for the subject matter; biological
effects of radiation; type and use of instruments for detection,
monitoring and surveying radiation; radiation safety techniques
and procedures; and use of time, distance, shielding,
engineering controls, and PPE to reduce radiation exposure;

(2) Hands-on training in the uses of equipment,
instrumentation, procedures, and theory used in their unit;

(3) Knowledge of applicable regulations including those of the
Nuclear Regulatory Commission before (NRC), U.S.
Environmental Protection Agency (USEPA), U.S. Department of
Energy (DOE), DOT and DOD, to include all applicable DOD
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Components, pertaining to radioactive materials, radiation
generating devices, and radioactive and mixed waste; and

(4) Knowledge of the USACE Radiation Safety Program, and
recordkeeping requirements for work with radioactive materials
and radiation generating devices.

06.E.03 Radiation Safety Program.

a. Operations involving radiation hazards, and users of
radioactive material or radiation generating devices, shall
develop and implement a Radiation Safety Program.

(1) The program shall be managed by the RSO and based on
sound radiation safety principles that shall keep occupational
doses and doses to the public ALARA.

(2) The RSO is responsible for performing or ensuring the
performance of an annual review of the program.
Documentation of the review shall be retained for two (2) years.

(3) A Radiation Safety Committee (RSC) shall be established in
accordance with 10 CFR 20 and DA PAM 385-24 as part of the
Radiation Safety Program.

b. All personnel entering an area where radioactive material or
radiation generating devices are used, and where there is a
potential for an individual to receive a Total Effective Dose
Equivalent (TEDE) of 100 millirem (mrem) or more in one (1)
year, shall receive instruction in:

(1) The presence of the material or device;
(2) Health and safety problems associated with exposure to
radiation, including the potential effects of radiation on a

pregnant female, the fetus, or embryo;

(3) Precautions and controls used to control exposure;
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(4) Proper use of instrumentation and dosimetry in the area;
(5) The Radiation Safety Program required in 06.E.03.a; and
(6) Their rights and responsibilities.

c. The Radiation Safety Program will include plans and
procedures for handling credible emergencies involving
radiation and radioactive materials. This will include
coordination with civilian and/or military emergency response
organizations as necessary.

06.E.04 Dose Limits.

a. Occupational dose limits shall be based on the TEDE.
> See Table 6-1.

(1) An annual (i.e., per calendar year) limit that is the more
limiting of: 5 rem [0.05 sieverts (Sv)] TEDE, or the sum of the
deep dose equivalent and the committed dose equivalent to any
individual organ or tissue of 50 rem (0.5 Sv), or 15 rem (0.15

Sv) to the lens of the eye, or 50 rem (0.05 Sv) shallow dose
equivalent to the skin or any extremity.

TABLE 6-1

OCCUPATIONAL DOSE RATES

Annual limits | Annual limits
with RSSO without RSSO Suggested
Body part approval approval ALARA limits
Whole 5rem 0.5 rem 0.1 rem
body (0.05 Sv) (0.005 Sv) (0.001 Sv)
Individual 50 rem 5rem 0.5 rem
organ (0.5 Sv) (0.05 Sv) (0.005 Sv)
Lens of eye 15 rem 1.5rem 0.15rem
(0.15 Sv) (0.015 Sv) (0.15 Sv)
Skin or 50 rem 5rem 0.5 rem
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lextremity | (05Sv) | (0.05Sv) | (0.005Sv) |

2) Without the written approval of the USACE Radiation Safety
Staff Officer (RSSO), the annual occupational dose shall not
exceed the more limiting of: 0.5 rem (0.005 Sv) TEDE, or the
sum of the deep dose equivalent and the committed dose
equivalent to any individual organ or tissue of 5 rem (0.05 Sv),
or 1.5 rem(0.015 Sv) to the lens of the eye, or 5 rem (0.05 Sv)
shallow dose equivalent to the skin, or any extremity.

(3) To keep doses ALARA, the user shall set administrative
action levels below the annual dose limits. These action levels
shall be realistic and attainable. Suggested action levels are the
more limiting of: 0.1 rem (0.001 Sv) TEDE, or the sum of the
deep dose equivalent and the committed dose equivalent to any
individual organ or tissue of 0.5 rem(0.005 Sv), or 0.15 rem
(0.0015 Sv) to the lens of the eye, or 0.5 rem (0.005 Sv) shallow
dose equivalent to the skin or any extremity.

(4) Any exposure in excess of an ALARA limit requires
investigation by the RSO.

b. In accordance with DA PAM 385-24, planned special
exposures shall not be performed.

c. No employee under 18 years of age shall receive
occupational exposure to ionizing radiation.

d. The dose to a declared pregnant employee shall not exceed
0.5 rem (0.005 Sv) during the entire gestation period and efforts
shall be made to avoid variations in a uniform monthly exposure
rate. If the dose to the embryo/fetus exceeds or is within 0.05
rem of 0.5 rem at the time of declaration, then dose to the
embryo/fetus is limited to 0.05 rem for the remainder of
gestation.

06.E.05 Radiation Monitoring, Surveys, and Dosimetry.
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a. Users of radioactive material or radiation generating devices
shall conduct surveys and monitoring to ensure occupational
dose limits are not exceeded.

b. Instruments used for radiation monitoring and surveying shall
be:

(1) Available and used whenever radioactive material or
radiation generating devices are used;

(2) Properly calibrated at least annually to a National Institute of
Standards and Technology (NIST) traceable source;

(3) Appropriate for the type and intensity of the radiation
surveyed,;

(4) Operationally checked against a dedicated check source
before each use; and

(5) The RSO must maintain at least two survey instruments to
accommodate maintenance and calibration downtime.

c. Users of radioactive material or radiation generating devices
and visitors or personnel performing work tasks in the area shall
coordinate with the RSO for appropriate dosimetry use
whenever any of the following situations exist:

(1) Anindividual enters a Radiation Area (> 5 mrem

[50 microsieverts (uSv)] in any one (1) hour at 1 ft (30 cm) from
the radiation source), or a High Radiation Area (> 100 mrem [1
mSv] in any one (1) hour at 1 ft (30 cm) from the radiation
source), or a Very High Radiation Area (>500 rad [5 Gray (Gy)]
in 1 hour at 3.3 ft (1 m) from the radiation source);

(2) Anindividual has the potential to receive greater than the
ALARA limits established pursuant to 06.E.04.a.(3) in 1 year.
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d. All external dosimetry shall be processed by a National
Voluntary Laboratory Accreditation Program (NVLAP) certified
laboratory. USACE personnel shall use dosimetry provided by
the Army Dosimetry Center.

e. Users of unsealed radioactive material sources shall institute
an internal dosimetry program:

(1) When there is a potential for a employee to receive an
internal dose of greater than 0.5 rem (5 mSv) per year;

(2) That is reviewed and approved by a qualified health
physicist; and

(3) That contains provisions for a pre-exposure bioassay, a
bioassay method capable of detecting internal radioactive
materials, at a level below 10% of the annual limits of intake
(ALI) listed in Appendix B of 10 CFR 20 for each radionuclide
used, appropriate action levels for requiring additional bioassay,
actions for individuals found to have internally deposited
radioactive materials, and provisions for post-exposure
bioassay.

06.E.06 Access, Storage, and Control.

a. All radiological devices and radioactive materials shall be
designed, constructed, installed, used, stored, transported, and
disposed of in such a manner to ensure personnel exposures
are kept ALARA.

b. Users of radioactive materials or radiation generating
devices shall post signs and control access to radiation areas in
accordance with 06.E.08.

c. Where radiation levels exceed 2 mrem (20 uSv) in any

1 hour, users shall use engineering controls, shielding, access
time limitation, and/or physical separation to keep doses to the
public ALARA.
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d. Users shall secure radioactive material and radiation
generating devices against theft or unauthorized use.

e. Storage shall be in accordance with any license or permit
requirements.

f. Radioactive material and radiation generating devices, not in
storage, shall be under constant control and surveillance.

g. Operations involving regulated radiation hazards or users of
regulated radioactive material or radiation generating devices
shall conduct surveys to ensure that the public dose limit of
0.01 rem (0.0001 Sv) is not exceeded.

06.E.07 Respiratory Protection and other Controls.

a. Users of radioactive material shall, to the extent practicable,
institute process or engineering controls to limit concentrations
of radioactive materials in air.

b. Where process or engineering controls are unable to control
airborne radioactive material concentrations, users shall
increase monitoring and limit intakes of radioactive materials
through control of access, limitation of exposure times, use of
respiratory protection equipment, or other controls.

c. The use of respiratory protection equipment shall be in
compliance with 05.G of this manual, and shall be limited by the
protection factors listed in Appendix A of 10 CFR 20.

06.E.08 Signs, Labels, and Posting Requirements.
a. The RSO shall post in a conspicuous location a sign or signs
bearing the standard radiation symbol shown in Figure 8-7 and
the following words:
(1) "Caution, Radiation Area" - areas where radiation field is
equal to or greater than 5 mrem (0.05 mSv) in any 1 hour and
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less than 100 mrem (1 mSv) in any 1 hour at 30 cm from the
radiation source;

(2) "Caution, High Radiation Area" - areas where radiation
field is equal to or greater than 100 mrem (1 mSv) in any 1 hour
at 12 in (30 cm) from the radiation source and less than 500
rads (5 Gy) in any 1 hour at 3.3 ft (1 m) from the radiation
source;

(3) "Grave Danger, Very High Radiation Area" - areas where
the radiation field is equal to or greater than 500 rads (5 Gy) in
any 1 hour;

(4) "Caution, Airborne Radioactivity Area" — rooms,
enclosures, or areas where airborne radioactive material
concentrations are greater than the derived air concentration
(DAC) limits listed in 10 CFR 20, Appendix B or where
concentrations exist to such a degree that an individual present
in the area without respiratory protective equipment could
exceed, during the hours an individual is present in a week, an
intake of 0.6% of the annual limit on intake (ALI) or 12 DAC-
hours; or

(5) "Caution, Radioactive Material" — areas or rooms where
guantities of radioactive materials in excess of ten times the 10
CFR 20, Appendix C quantities are used or stored.

b. Users who receive or expect to receive a package containing
radioactive material shall follow the package receipt procedures
listed in 10 CFR 20.1906.

c. When a site has an NRC license, the RSO shall post an NRC
Form 3 in a location visible to all employees who work with or
around radioactive materials.

06.E.09 Radioactive Waste Disposal.

a. Radioactive sealed sources (and gauges) when no longer
needed may be returned (transferred) to the manufacturer.
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The local USACE Command RSO and the USACE RSSO must
be notified and any applicable licenses or permits amended or
terminated.

b. Radioactive waste disposal shall be coordinated with the
GDA. For disposal actions specific to USACE operations and
activities the GDA shall coordinate with the USACE Command
RSO and the USACE Environmental and Munitions Center of
Expertise.

c. Tritium (H-3) and Carbon-14 used in liquid scintillation
counting, at concentrations below 0.05 microcuries per gram
(uCi/g), may be disposed without regard to its radioactivity.
(Note: Many liquid scintillation fluids are hazardous wastes and
must be disposed of as such.)

06.E.10 Records.

a. All users of radioactive material or radiation generating
devices shall prepare and maintain records of the Radiation
Safety Program for three (3) years after termination of the
license or permit.

b. For any individual for whom monitoring was required by
06.E.05, the RSO shall prepare and maintain documentation of
that person's occupational dose during the current year. The
RSO shall also attempt to obtain records of cumulative
occupational radiation dose.

c. All users of radioactive material or radiation generating
devices shall prepare and maintain records of all calculated or
monitored radiation dose to individual members of the public so
as to document compliance with 06.E.05.

06.E.11 Reports.

a. Any loss, theft, damage, or overexposure shall immediately
upon discovery be reported to the RSO who will then file a
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report (if required) with NRC in accordance with the
requirements of 10 CFR 20.

b. Incidents or accidents involving radioactive material or
radiation generating devices shall be reported immediately to
the RSO and the USACE RSSO.

c. Annual reports shall be issued by the RSO for each
individual USACE radiation employee with the recorded or
calculated dose assigned to the USACE individual for the year
or specific work project. These shall be maintained in such a
manner that accumulated exposure can be determined at a
future date.

06.E.12 Transportation.

a. Users of radioactive material shall comply with the
requirements of the DOT for inter- and intra-state transport
contained in 49 CFR.

b. Persons who prepare shipments of radioactive materials that
are defined as hazardous material under DOT regulations are
required to be trained (49 CFR 173.1(b)), certified, and issued
an appointment letter in accordance with DOD 4500.9-R,
Chapter 204.

06.E.13 Medical surveillance. > See Section 28 for requirements
specific to work conducted under the provisions of 29 CFR
1910.120 and 29 CFR 1926.65.

a. Medical examinations are not routinely required before
occupational exposure to ionizing radiation. For USACE
personnel, a medical examination shall be conducted in
accordance with DA Pam 40-501, when deemed necessary, by
a physician, the RSO, or other regulations. The RSO will
coordinate with supporting medical personnel to help ensure
that personnel receive appropriate occupational health
surveillance.
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b. All cases of overexposure and suspected ingestion or
inhalation of radioactive materials shall be referred to a
physician for examination.

06.E.14 Radon.

a. Any structure, building or tunnel, wherein employees may be
reasonably expected to be exposed to radon concentrations
exceeding 7.5 picocuries per liter (pCi/L), shall be tested for
radon. Where the radon concentration exceeds 7.5 pCi/L,
requirements for exposure, SOPs, posting, training, medical
records, record keeping and reporting shall apply, per 29 CFR
1910.1096. 29 CFR 1910.1096(c)(1) refers to Table 1 of
Appendix B to 10 CFR 20. The Table 1 value for radon is 30
pCi/L.

b. USACE employees and USACE facilities will comply with
testing, exposure, and mitigation guidance provided in
AR 200-1.

06.F NONIONIZING RADIATION AND MAGNETIC AND
ELECTRIC FIELDS

06.F.01 Lasers.

a. Only qualified and trained employees may be assigned to
install, adjust, and operate laser equipment. Proof of
qualification of the laser equipment operator shall be in the
operator's possession during operation. A gualified employee
shall design or review for adequacy all radiation safety Standard
Operating Procedure (SOP).

b. Laser equipment shall bear a label to indicate make,
maximum output, and beam spread.

c. Areas in which lasers are used shall be posted with standard
laser warning signs. > See Figures 8-5 and 8-6
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d. Employees whose work requires exposure to laser beams
shall be provided with appropriate laser safety goggles that will
protect for the specific wavelength of the laser and be of optical
density adequate for the energy involved, as specified in Table
6-2. Protective goggles shall bear a label identifying the
following data: the laser wavelengths for which use is intended,
the optical density of those wavelengths, and the visible light
transmission.

TABLE 6-2

LASER SAFETY GOGGLE OPTICAL DENSITY REQUIREMENTS

Intensity, continuous Attenuation
wave maximum
power density Optical Attenuation
(watts/cm?) density factor
0.01 5 10,000
0.1 6 100,000
1.0 7 1,000,000
10.0 8 10,000,000

e. Beam shutters or caps shall be used, or the laser turned off,
when laser transmission is not required. When the laser is left
unattended for a period of time (e.g., during lunch hour,
overnight, or at change of shifts) the laser shall be turned off.

f. Only mechanical or electronic means shall be used as a
detector for guiding the internal alignment of the laser.

g. The laser beam shall not be directed at employees:
whenever possible, laser units in operation shall be set above
the heads of employees.

h. When it is raining or snowing or when there is dust or fog in
the air, the operation of laser systems shall be prohibited (as
practical); during such weather conditions employees shall be
kept out of range of the areas of source and target.
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i. Employee exposure to laser power densities shall be within
the threshold limit values (TLVS) as specified by the ACGIH in
"Threshold Limit Values and Biological Exposure Indices."

J. Only Class 1, 2, or 3a lasers may be used as hand-held
pointing devices. Lasers used as pointing devices (e.g., during
briefings) shall not be directed toward employees and shall be
handled and stored in accordance with the manufacturer's
recommendations.

k. Suspected LASER eye injuries: Immediately evacuate
personnel suspected of experiencing potentially damaging eye
exposure from LASER radiation to the nearest medical facility
for an eye examination. LASER eye injuries require immediate
specialized ophthalmologic care to minimize long-term visual
acuity loss

06.F.02 Radio frequency and electromagnetic radiation.

a. Ensure that no employee is exposed to electric or magnetic
fields, radio frequency (RF) including infrared, ultraviolet, and
microwave radiation levels exceeding the values listed in the
ACGIH Threshold Limit Values and Biological Exposure Indices.

b. Routine use of RF protective clothing to protect personnel is
prohibited.

(1) Protective equipment, such as electrically insulated gloves
and shoes for protection against RF shock and burn, or for
insulation from the ground plane, is permissible when
engineering controls or procedures cannot eliminate exposure
hazards.

(2) Users will identify, attenuate, or control potentially
hazardous RF electromagnetic fields and other radiation
hazards associated with electronic equipment by engineering
design, administrative actions, or protective equipment, (in that
order), or a combination thereof. Use process and engineering
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controls before personal protective equipment (PPE) to protect
employees.

c. All personnel routinely working with RF emitting equipment
where exposures may exceed TLVs will receive training in RF
hazards, procedures for minimizing these hazards, and their
responsibility to limit potential overexposures. Operator’s
manuals, Training Orders, Equipment SOPs, etc. will be
available for all RF generating equipment and safety guidance
will be followed.

d. Whenever personnel are potentially exposed to RF fields
exceeding PELSs, the fields will be measured and evaluated
using Institute of Electrical and Electronics Engineers (IEEE)
guidance. District and/or project safety personnel will use this
information and document RF environments. Where multiple
RF electromagnetic radiation emitters are located in fixed
arrangements, RF evaluation data will include a determination
of weighted contributions from expected simultaneously
operated emitters.

0.6.G VENTILATION AND EXHAUST SYSTEMS
06.G.01 Portable and Temporary Ventilation Systems

a. All portable or temporary ventilation systems shall remove
dusts, fumes, mists, vapors and gases away from the worker
and the work environment or provide air to prevent an oxygen
deficient atmosphere.

b. Portable or temporary ventilation systems shall be used as
designed by the manufacturer. All hoses shall be only as long
as the maximum allowed by the manufacturer to provide the
required air flow at the supply or exhaust point. If adding or
changing hoses, only hoses and/or connectors shall be used
that are comparable and compatible with the hoses and
connectors provided by the manufacturer.
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c. Make-up air for air supply ventilation systems shall draw air
free of contaminants and away from any potential contaminant
source.

d. Any portable or temporary ventilation system and the
locations the systems are to be used shall be approved by the
GDA before use. Manufacturer information or design criteria
shall be provided with the request for approval.

e. Airborne contaminants created by portable or temporary
ventilation systems (such as drills, saws, and grinding
machines) in concentrations exceeding acceptable safe limits
shall be effectively controlled at the source. < See 06.A.03.

06.G.02 Ventilation systems shall be operated and maintained in
such a manner to ensure the maintenance of a volume and velocity
of exhaust air sufficient to gather contaminants and safely transport
them to suitable points for removal.

06.G.03 Duration of operation.

a. Ventilation systems shall be operated continuously during
operations when persons are exposed to airborne contaminants
or explosive gases at or above acceptable safe limits as defined
in 06.A.01 or as otherwise specified by this manual, referenced
standards, or regulations.

b. Ventilation systems shall remain in operation for a time after
the work process or equipment has ceased to ensure the
removal of any contaminants in suspension or vaporizing into
the air.

06.G.04 Local exhaust ventilation systems shall be periodically
evaluated to ensure that proper contaminant capture, movement
through the system and filtration or exhaust to the outside.
06.G.05 Dusts and refuse materials removed by exhaust systems
or other methods shall be disposed of in a manner that will not
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create a hazard to employees or the public and in accordance with
Federal, State, and local requirements.

06.H ABRASIVE BLASTING

06.H.01 Introduction. Silica sand shall NOT be used as an
abrasive blasting media. Alternative abrasive blasting materials
are available and listed in Table 6-3. Depending on the
application, one of these alternative materials is suggested for use
as an abrasive blasting media.
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TABLE 6-3

ABRASIVE BLASTING MEDIA: SILICA SUBSTITUTES

APPLICATIONS

Media

ADVANTAGES

Cleaning Hard Metals
(e.g. Titanium)
Removing Metal

Etch Glass

Carve Granite

ALUMINUM OXIDE

Recyclable

General Paint Removal
Stripping Aircraft Skins
Cleaning Surfaces in
Food Processing Plants
Removing Paint from
Glass

BAKING SODA
(Sodium Bicarbonate)

Less Material
Used/Less Cleanup
Low Nozzle Pressures
(35-90 PSI)
Non-Sparking

Water Soluble

General Paint, Rust &
Scale Removal from
Steel

Paint Removal from
Wood

Exposure of Aggregates

COAL SLAG

Less Than 1% Free
Silica

Inert

Fast Cutting

Creates Anchor Profile

General Paint, Rust &
Scale Removal from
Steel

Paint Removal from
Wood

COPPER SLAG

Rapid Cutting

Scale Removal from
Steel

Deburring CORN COB Low Consumption
Paint & Rust Removal GRANULES Low Dust Levels
from Wood & Metal Biodegradable
Cleaning Aircraft Parts DRY ICE No Residue Remains
Cleaning Exotic Metals (Carbon Dioxide) Minimal Cleanup
General Paint, Rust & GARNET Lower Nozzle

Pressures (60-70 PSI)
Low Dust Levels

Fast Cleaning Rates
Can be Recycled 6-7
Times

Low Free Silica
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TABLE 6-3 (CONTINUED)

ABRASIVE BLASTING MEDIA: SILICA SUBSTITUTES

APPLICATIONS Media ADVANTAGES
Cleaning & Polishing GLASS BEADS Uniform Size and
Deburring Shape

Recyclable

Provide High Luster
Polished Surface

General Paint, Rust & NICKEL SLAG Rapid Cutting

Scale Removal from

Steel

Cleaning Soft Materials NUT SHELLS High Removal Speed
(e.g. Aluminum, Plastic, Non-Sparking

Wood) Low Consumption
Cleaning Surfaces in the

Petroleum Industry

Clean Light Mill Scale & | OLIVINE Low Chloride lon Level

Rust from Steel
2.5 MIL Profile & Finer

Low Conductivity

a. Abrasive blasting operations shall be evaluated to determine
composition and toxicity of the abrasive and the dust or fume
generated by the blasted material, including surface coatings.
This determination shall be documented on the AHA (Activity
Hazard Analysis) developed for the abrasive blasting activity.

b. Written operating procedures shall be developed and
implemented for abrasive blasting operations, including
pressurized pot procedures (filling, pressurizing, depressurizing,
and maintenance and inspection). The procedures should be

added as an appendix to the APP.

c. The concentration of respirable dust and fume in the
breathing zone or persons exposed to the blasting operation
shall be maintained in accordance with 06.A.01.
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d. No employee will be allowed to work in abrasive blasting
operations unless he has met the medical surveillance and
training and experience, and has been provided the appropriate
PPE.

e. All production and control systems used in a stationary
abrasive-blasting process shall be designed or maintained to
prevent escape of airborne dust or aerosols in the work
environment and to ensure control of the abrasive agents.

f. Pressurized systems and components shall be inspected,
tested, certified and maintained in accordance with the
requirements of Section 20.

g. Engineering controls for noise and dust shall be considered
even if they cannot reduce the exposures to the lowest
Occupational Exposure Limit (OEL) but will significantly reduce
noise and dust exposure to the employees.

06.H.02 Blast Cleaning Enclosures and Rooms:

a. Blast cleaning enclosures shall be exhaust ventilated in such
a way that a continuous inward flow of air will be maintained at
all openings in the enclosure during the blasting operation.

b. All air inlets and access openings shall be well baffled to
prevent the escape of abrasive and the recommended
continuous inward air velocity at the air inlets is a minimum of
250 fpm (4.6 kph).

c. Negative pressure should be maintained inside during
blasting.

d. The rate of exhaust shall be sufficient to provide prompt
clearance of the dust-laden air within the enclosure after
cessation of the blasting.

e. Minimum recommended protective equipment of an abrasive
blaster working inside a blasting room, in the open, in enclosed
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space, or outdoors is: safety boots or toe guards; durable
coveralls, closeable at wrists, ankles, and other openings to
prevent entry of abrasive dust and rubbing of such; respiratory,
eye, and hearing protection; and gauntlet gloves.

f. If abrasive blasting is automated, the blast shall be turned off
before the enclosure is opened. The exhaust system shall be
run for a sufficient period of time to remove the dusty air within
the enclosure to minimize the escape of dust into the workroom
and prevent any health hazard.

g. In the room, a cleanup method other than broom sweeping
or compressed air blowing should be used to collect the
abrasive agent after blasting (e.g., vacuum cleaning). If the
blasting agent is removed manually, appropriate personal
protective equipment, including respiratory protection shall be
worn and not removed until outside the blasting room.

06.H.03 Blasting without Enclosures.

a. If occasional but regular abrasive blasting must be performed
inside a building without enclosures, respiratory protection shall

be provided for all employees in the area. Portable engineering

control devices shall be used at the location to collect the entire

used abrasive agent as it is applied.

b. When airborne abrasive-blasting dust becomes sufficiently
heavy in an area to cause a temporary safety hazard by
reduced visibility, or discomfort to the unprotected employees
not engaged in abrasive blasting, such operations in the
affected area shall be discontinued until the airborne dust is
removed by exhaust ventilation and the settled dust has been
removed from the horizontal surfaces in the area. If such
operations have to continue, appropriate respiratory protection
shall be provided to those employees remaining in the area,
provided visibility is adequate.

c. Abrasive materials shall not be allowed to accumulate on
aisles and walkways to create a slipping hazard.
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d. If wet abrasive blasting is employed to reduce dust
exposures, the aerosols produced and the dried residues that
become airborne might be potential hazards and shall be
considered.

06.H.04 Confined space. Abrasive blasting work conducted in a
confined space shall be performed in accordance with Section 34
and 29 CFR 1910.146. If the space is mechanically ventilated,
means shall be provided to collect dust before release to the open
atmosphere.

06.H.05 Blasting Outdoors.

a. Blasters shall be protected in a manner equivalent to Section
05 and/or 29 CFR 1910.94(a)(5), whichever is more stringent.

b. Prudent care shall be taken to prevent the dust cloud from
spreading to other work areas. Check with Local and State
requirements which may add restrictions to outdoor abrasive
blasting.

c. Hearing protection and respiratory protection shall be
available to all other employees in the area if their presence is
required.

06.H.06 Personal Protective Equipment (PPE).

a. Selection and use of PPE shall be in accordance with Section
05.

b. Air-supplied helmets, blast helmets/hoods, dust respirators,
ear muffs, safety boots or toe guards, durable coveralls,
closeable at wrists, ankles, and other openings, and safety
glasses should be an individual issue item, identified with and
used by only one employee. Such equipment may be reissued
to another employee only after complete cleaning, repair, and
decontamination.
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c. Means shall be provided to clean and store air-supplied
respiratory equipment after each shift of use. Storage shall be
in a clean enclosure such as locker, footlocker, plastic container
or zip-lock type bag. Employees shall be trained to maintain
issued equipment in clean and good working condition.

d. Replacement of prescription or plano safety glasses shall be
made if multiple pitting or etching is visible in the center of the
lenses.

e. Replacement of faceplates in air-supplied helmets and blast
helmets/hoods shall take place when a side-on light source
produces obscuring visible reflections and glare from the etched
spots and pit holes in the faceplate. Mylar coating, or similar
transparent plastic material, is recommended to protect the
glass or plastic faceplate.

f. Length of air hose may not be altered from the manufacturer's
specifications.

g. Daily checks shall be performed by the wearer of PPE to
maintain it in good working condition. Rips, tears, and openings
of PPE that expose skin to abrasive agents shall be mended or
replaced. Functional tests for leaks, proper respiration, and
good connections shall be performed on the complete air-supply
system.

h. Air supply - portable.

(1) The breathable air supplied to the blast helmet or hood shall
be drawn from an oil and carbon monoxide free air compressor.
The compressor used for blasting cannot be used for breathing
air. Breathable air-supply system should be equipped, if
possible, with audible alarm at the helmet or hood to warn the
user of low air pressure.

(2) Hearing protection. Suitable hearing protection, capable of
attenuating employee noise exposure below an 8-hour TWA of

6-37



EM 385-1-1
05Jul 11

85 dB(A), shall be worn inside the blast helmet or hood unless
hearing protection is an integral part of such helmet or hood.

(3) Heat stress. Cooling of breathable air, supplied to the blast
helmets/hoods, should be considered depending on season and
employee exposure to heat sources.

06.1 INCLEMENT WEATHER AND HEAT/COLD STRESS
MANAGEMENT

06.1.01 When there are warnings or indications of impending
severe weather (heavy rains, thunderstorms, damaging winds,
tornados, hurricanes, floods, lightning, etc.), weather conditions
shall be monitored using a weather station that is part of the
National Oceanic and Atmospheric Administration (NOAA) weather
radio all hazards network or similar notification system. Appropriate
precautions shall be taken to protect personnel and property from
the effects of the severe weather. In areas with frequent inclement
weather, the employer’s APP or project safety plan shall include a
discussion of:

a. Severe weather triggers to alert the SHO to monitor weather
conditions;

b. Training on severe weather precautions, and actions;
c. ldentified area of retreat, preferably a substantial building.

06.1.02 Employers shall develop a comprehensive written
activity/site -specific heat/cold stress monitoring plan, in
accordance with this Section and using the exposure thresholds in
ACGIH "Threshold Limit Values and Biological Exposure Indices”
as guidance, and other references the employer determines
applicable to protect employees exposed to temperature extremes.
The plan shall be incorporated in the employer's APP or project
safety and health plan and shall follow the guidelines of 06.1.04 of
this manual.
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06.1.03 In hot environments, the following guidelines will be
followed to prevent heat related injury.

a. Drinking water shall be made available to employees and
employees encouraged to frequently drink small amounts, e.g.,
one cup every 15-20 minutes; the water shall be kept
reasonably cool. > See Section 02.C.

b. Tool box training in hot environments shall include training
on the symptoms of heat related problems, contributing factors
to heat related injuries, and prevention techniques.

c. When possible, work should be scheduled for cooler periods
during the day.

d. Individuals shall be encouraged to take breaks in a cooler
location, and use cooling devices as necessary, such as cooling
vests, to prevent heat related injury. A buddy system shall be
established to encourage fluid intake and watch for symptoms of
heat related injury.

e. SSHO shall monitor those individuals who have had a
previous heat-related injury, are known to be on medication, or
exhibits signs of possibly having consumed large amounts of
alcohol in the previous 24 hours for signs, or indicating
symptoms of heat related injuries.

f. Individuals who are not acclimatized shall be allowed
additional breaks. The period and number should be
determined by the SSHO and provided to the supervisor and
employee for implementation.

06.1.04 In situations where heat stress may impact employee
safety and health, employee acclimatization and workloads shall be
assessed and work/rest regimens shall be established.

a. For employees in permeable work clothing, Wet Bulb Globe
Temperature (WBGT) Index or physiological monitoring shall be
conducted and work/rest regimens established. The SSHO

6-39



EM 385-1-1
05Jul 11

should assess the condition of the employees, specific weather
conditions, work tasks, and other environmental factors and
conditions to determine when to begin monitoring.

b. For employees in impermeable work clothing, only
physiological monitoring shall be conducted, and work/rest
regimens and fluid replacement schedules shall be established.

06.1.05 Where employees are exposed to solar radiation for short
periods and there is the potential for sunburn or exposure for
prolonged periods where long-term exposure could lead to health
effects such as skin cancer, they shall be provided sun screen with
a sun protection factor (SPF) appropriate for their skin type and
exposure. Sunscreens shall be used only in accordance with the
manufacturer's recommendations.

06.1.06 Employees working in air temperatures of -15 °F (-26 °C))
or less shall use the work-/warm-up regimen specified in the
ACGIH "Threshold Limit Values and Biological Exposure Indices."

06.1.07 At air temperatures of 36 °F (2 °C) or less, employees who
become immersed in water or whose clothing becomes wet shall
immediately change into dry clothing/ blankets and be treated for
hypothermia. Blankets shall be included as part of the first aid
equipment on such activities, and employees shall insure they have
a change of clothing.

06.1.08 When manual dexterity is not required of a employee, he
shall wear thermally protective gloves when exposed to the
following temperatures.

a. For light work, 40 °F (4 °C) and below; and

b. For moderate and heavy work, 20 °F (-6.6°C) and below.

06.1.09 When fine work is required to be performed with bare
hands for more than 10-20 minutes in an environment below 50 °F
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(10 °C), procedures shall be established for keeping employees’
hands warm.

06.1.10 Metal handles and control bars shall be covered by thermal
insulating material at temperatures below 30 °F (-1 °C).

06.1.11 Cold weather sheltering and clothing requirements.

a. If wind chill is a factor at a work location, the cooling effect of
the wind shall be reduced by shielding the work area or
requiring employees to wear an outer windbreak layer garment.
An AHA and/or PHA shall be prepared as an attachment to the
site-specific, cold-stress monitoring plan and shall identify
specific controls to minimize employee exposure to extreme
cold.

b. Extremities, ears, toes, and nose shall be protected from
extreme cold by proper clothing such as hats, gloves, masks,
etc.

c. Employees whose clothing may become wet shall wear an
outer layer of clothing that is impermeable to water.

d. Outer garments must provide for ventilation to prevent wetting
of inner clothing by sweat.

e. If clothing is wet, the employee shall change into dry clothes
before entering a cold environment.

f. Employees shall change socks and removable felt insoles at
regular daily intervals or shall use vapor barrier boots.

g. Due to the added danger of cold injury due to evaporative
cooling, employees handling evaporative liquid (such as
gasoline, alcohol, or cleaning fluids) at air temperatures below
40 °F (4 °C) shall take precautions to avoid soaking of clothing
or contact with skin.
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h. Eyewear providing protection against ultraviolet light, glare,
and blowing ice crystals shall be provided employees in snow-
and/or ice-covered terrain.

06.1.12 Environmental monitoring shall be conducted as follows:

a. At air temperatures below 45 °F (7 °C) the temperature shall
be monitored a minimum of every eight (8) hours or as
warranted.

b. At temperatures below 45°F (7 °C) and above 30 °F (-1 °C)
the temperature and wind speed shall be monitored every four
(4) hours or as warranted.

c. At air temperatures below 30 °F (-1 °C) the temperature and
wind speed shall be measured and recorded at least every four
(4) hours or more frequently if it begins to lower.

d. The equivalent chill temperature and frost-bite precautions
shall be determined by using Tables 6-4 and 6-5.
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TABLES 6-4 and 6-5

Wind Chill Temperature Table

Wind
Speed (mph)
i Air Temperature (°F)

40 35 10 5 0 -5

0 |40 |35
5 [36 |3
10 |34 |27
15 |32 |25
20 |30 [24
25 |29 |23
30 |28 |22
35 |28 |21
40 |27 |20
45 |26 [19
50 |26 [19

RISK OF FROSTRBITE (see times on chart below)

GREEN  LITTLE DANGER (frostbite occurs in >2 hours in dry, exposed skin)
YELLOW  INCREASED DANGER (frostbite could occur in 45 minutes or less in dry,
exposed skin)

RED GREAT DANGER (frostbite could occur in § minutes or less in dry,
exposed skin)

Time to occurrence of frostbite in minutes or hours
(In the most susceptible 5% of personnel.)

Wind
Speed (mph)
4

Air Temperature (°F)

N

e =]
=t

WET SKIN COULD SIGNIFICANTLY DECREASE THE TIME FOR
FROSTBITE TO OCCUR.

*Source: USARIEM Technical Note “SUSTAINING HEALTH & PERFORMANCE IN COLD WEATHER OPERATIONS.”
October 2001
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06.1.13 If employees express a concern about their ability to work
in a cold environment, they shall provide medical documentation on
their ability to work in cold weather (30 °F (-1 °C) or below). If
medical documentation is provided that shows they are suffering
from diseases or taking medication that interferes with normal body
temperature regulation or reduces tolerance to work in cold
environments, they should be excluded from the cold weather
tasks.

06.J CUMULATIVE TRAUMA PREVENTION

06.J.01 Work activities that require employees to conduct lifting,
handling, or carrying; rapid and frequent application of high
grasping forces; repetitive hand/arm manipulations; tasks that
include continuous, intermittent, impulsive, or impact hand-arm
vibration or whole body vibration; and other physical activities that
stress the body's capabilities shall be evaluated by a competent
person to ensure the activities are designed to match the
capabilities of the employees.

06.J.02 When work activities that stress the body's capabilities are
identified, the employer shall incorporate it in the AHA and identify it
as a hazard in the SSHP/APP. The plan shall incorporate
processes that recognize cumulative trauma hazards, isolate
causative factors, inform and train employees, and implement
controls.

06.J.03 Control measures to minimize hand-arm vibration shall
include: the use of anti-vibration tools and/or gloves;
implementation of work practices that keep the employee's hands
and body warm and minimize the vibration coupling between the
employee and the vibration tool; application of specialized medical
surveillance to identify personnel susceptible to vibration and
adherence to the TLV guidelines as specified in the ACGIH in
"Threshold Limit Values and Biological Exposure Indices";.
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06.K INDOOR AIR QUALITY (IAQ) MANAGEMENT

06.K.01 Investigations. Supervisors will report employee concerns
or complaints of IAQ problems to the facility manager/owner or
other designated representative. That individual will be responsible
for investigating and resolving the IAQ complaint in a timely manner
and reporting back to the supervisor. For leased facilities,
procedures for resolving IAQ issues should ultimately be
investigated and resolved by the lessor. An industrial hygienist or
other qualified and competent person will initiate an 1AQ
investigation using appropriate guidelines published by ACGIH,;
AIHA; ANSI; American Society of Heating, Refrigeration, and Air
Conditioning Engineers (ASHRAE); USEPA; OSHA; NIOSH; or
other Federal, DOD, State, local, and host nation requirements.

a. Ensure building activities, such as painting, roof repairs,
carpet installation and repair and other activities likely to involve
usage of chemicals or solvents, are conducted after normal
working hours where possible or in a manner that will prevent
exposure to occupants.

b. Evaluate the condition of the air-handling system for proper
operation, make-up air supply, blocked dampers or diffusers,
cleanliness of ducts and filters, and standing water or wet areas.

c. Educate employees and supervisors concerning measures
they can take to help maintain acceptable IAQ in their work
areas. Employees shall be instructed not to make unauthorized
modifications to the heating, ventilation, and air conditioning
(HVAC) systems (i.e., blocking off vents, removing ceiling tiles).

06.K.02 Environmental tobacco smoke (ETS). Employees shall be
protected from involuntary exposure to ETS in working and public
living environments.

a. Smoking shall be prohibited inside all DOD vehicles, aircratft,
vessels, and work buildings.
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b. Designhated smoking areas only in outdoor locations that are
not commonly used or accessed by nonsmokers shall be
provided. Receptacles will be provided in designated smoking
areas for the containment of cigarette butts and other smoking
by-products.

c. Designated smoking areas shall be located away from
supplied-air intakes and building entryways/egresses to prevent
ETS from entering occupied buildings and structures.

06.K.03 Mold Evaluation. Because mold can contribute to health
problems ranging from minor irritation to serious debilitation if found
in high quantities or improper locations, a mold assessment shall
be performed when need is indicated.

a. Assessments/remediation shall be overseen by a person
experienced in understanding both the properties of mold
behaviors and building design or construction. This person may
be an industrial hygienist, microbiologist, or a qualified mold
inspector who has been certified by an independent IAQ
certifying agency and/or who can demonstrate training and
experience in the IAQ investigative field. Some states, local
authorities and host nations also require this person to be
licensed.

b. Assessment of potential mold hazards shall first be visual and
based on criteria in the USACHPPM, TG 278, Industrial
Hygiene Preventive Medicine Mold Assessment Guide, the
EPA Indoor Air Quality Checklists, and guidance from AIHA.
Bulk and/or air samples are generally not necessary to evaluate
mold hazardous environments. In climates with high humidity, it
may be necessary to perform both qualitative and quantitative
air samples of indoor and outdoor locations in order to
determine the extent of the impact on the building and to set a
pre-remediation baseline.

c. Causes of mold (i.e., water leakages, seepages, drainage,

HVAC/ insulation repaired, etc.) shall be addressed before
completing mold remediation.
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06.K.04 Mold Remediation. If the assessment reveals mold
remediation is required, then USACHPPM TG 277, Army Facilities
Management Information Document on Mold Remediation Issues
and any local, state, or host nation guidelines or regulations shall
be used.

a. A remediation plan shall be written by a qualified mold expert
and shall include: location and extent of the mold, description of
conditions found (i.e. wet or dry), type of materials or ‘substrate’
that the mold is growing on, whether the substrate can be
cleaned or must be removed, source or problem which created
the mold, repair of building structure or component that is the
source, and whether the mold contaminated area can be
isolated from the remainder of the building and or its occupants.
The plan shall also include, at a minimum, an AHA describing
the steps involved in remediation, identified hazards,
recommended controls, equipment and materials (i.e., fungicide
or bleach used for removal), inspection requirements and
training requirements.

b. Mold remediation should not be performed by the same entity
that performed the evaluation.

c. Employees in the immediate area of the mold remediation
shall be informed of the remediation, results of any testing, and
symptoms of the hazard.

d. Post remediation air sampling shall be done in the immediate
area and in any areas in the mold spore or vegetative air-
pathway. Mold in areas above drop ceilings with combined air
plenums shall have air samples taken within the plenum as well
as in air-serviced areas. Air samples should be taken in the
immediate area of remediation and analyzed by a laboratory in
the AIHA Environmental Microbiology Laboratory Accreditation
Program.
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06.L Control of Chromium (VI) Exposure

06.L.01 General. All activities which could generate chromium (VI)
fumes, mists, or dusts shall be evaluated by an IH or SP to
determine potential personnel exposure over the OSHA chromium
(VI) standards. Typical operations where chromium exposures are
high include: Portland cement greater than 20 parts per million
(ppm) chromium, cutting or breaking up of cement surfaces,
painting or paint removal operations, heating or welding on
stainless steel, cutting or breaking up wood treated with
preservatives, and handling or applying anti-corrosive substances
or coatings.

a. The evaluation may be objective or air sampling as
described in CFR 1910.1026.

b. The evaluation shall be added as an appendix to the APP
and AHA.

06.L.02 To prevent exposure to Chromium (VI), the use of paints
with chromium pigments, Portland cement with greater than 20 ppm
chromium, or chromium/arsenic treated lumber shall be avoided
when possible. Should chromium (V1) containing products be
required, a justification and similar non-chromium (VI) product
evaluation shall be conducted and submitted for review by the
GDA.

06.L.03 If chromium containing compounds are used and the
objective determination is inconclusive, before air sampling
confirms the level of exposure, the employer shall comply with the
requirements of 1910.1026, 1915.1026, or 1926.1126, whichever is
applicable. At a minimum, employers shall provide appropriate
PPE, respirators, washing facilities, and a lunch room/area clean
from chromium dust and/or fume.

06.L.04 If air sampling confirms chromium (VI) exposure over the
OEL, and there is no adequate substitute or work practice change
(i.e., use of argon instead of carbon dioxide when arc welding),

then the employer shall provide appropriate engineering controls,
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i.e., local HEPA filtered ventilation systems, medical surveillance,
and air sampling as required by the applicable chromium (VI)
standard. If adequate engineering controls are not feasible or
appropriate due to the length of the task, then PPE shall be
provided.

06.M CRYSTALLINE SILICA
06.M.01 Occupational Standards

a. Employee airborne exposure to crystalline silica shall not
exceed the 8-hour TWA limit as specified by the ACGIH in their
“Threshold Limit Values and Biological Exposure Indices” or by
OSHA, whichever is more stringent. Table 6-3 provides U.S.
guidelines and limits for occupational exposure to crystalline
silica established by NIOSH, OSHA, MSHA, and ACGIH as of
the date of this manual.

b. Mandatory requirements.

(1) Employee exposure shall be eliminated through the
implementation of feasible engineering controls.

(2) After all such controls are implemented and they do not
control to the OEL, each employer must rotate its employees to
the extent possible in order to reduce exposure.

(3) When all engineering or administrative controls have been
implemented, and the level of respirable silica still exceeds
OEL, an employer rely on a respirator program pursuant to the
mandatory requirements of Section 5 E. and 29 CFR 1910.134.

06.M.02 Monitoring.

a. Each employer who has a place of employment in which
silica is occupationally produced, reacted, released,
transported, stored, handled, or used shall inspect each
workplace and work operation to determine if any employee
may be exposed to silica at or above the OEL. This evaluation
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shall be documented in the AHA for the job/task to be
completed.

b. Air monitoring and analysis. Sampling and analytical
methods shall be in accordance with those specified in Section
BA.
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U.S. GUIDELINES AND LIMITS FOR OCCUPATIONAL
EXPOSURE TO CRYSTALLINE SILICA

Reference

Substance

Guideline or limit
(mg/m?®)

NIOSH

Crystalline silica:
quartz, cristobalite,
and tridymite as
respirable dust

REL = 0.05 (for up to
10-hr workday during a
40-hr workweek

OSHA [29 CFR
1910.1000,
Table Z-3]

Respirable crystalline
silica, quartz

PEL = 10/ %quartz+2
(8-hr TWA)

Respirable crystalline
silica, cristobalite

PEL = half the value
calculated from the
formula for quartz

MSHA [30 CFR
56, 57, 70, 71]

Respirable quartz in
underground and
surface metal and
nonmetal mines

PEL = 10/ %quartz+2
(8-hr TWA)

Respirable crystalline
silica present in
concentrations
greater than 5% in
surface and under-
ground coal mines

RDS = 10/ %quartz
(8-hr TWA)

ACGIH [20062]

Respirable crystalline

TLV = 0.025 (8-hr

silica, quartz TWA)
Respirable crystalline | TLV = 0.025 (8-hr
silica, cristobalite TWA)

REL = Recommended Exposure Limit - NIOSH

PEL = Permissible Exposure Limit - OSHA
RDS = Respirable Dust Standard - MSHA

TLV = Threshold Limit Value - ACGIH
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06.M.03 Medical Surveillance. Each employer shall institute a
medical surveillance program for all employees who are exposed to
airborne concentrations of silica above the OEL. The employer
shall provide each employee a medical examination performed by
or under the supervision of a licensed physician and shall provide
the examination during the employee's normal working hours
without cost to the employee. The content of the medical exam
shall be determined by the physician based on the exposure
records of the employee and guidance provided by NIOSH
Standard DHS pub. No 92-102 Aug 1992 or OSHA Instruction CPL
2-2.7 Oct 30, 1972.

a. Medical examinations shall also be made available:

(1) At least annually for each employee exposed to airborne
concentrations of silica above the OEL at any time during the
preceding 6 months; and

(2) Upon notification by the employee that the employee has
developed signs or symptoms commonly associated with
chronic exposure to silica.

b. Where medical examinations are performed, the employer
shall provide the examining physician with the following
information:

(1) The reason for the medical examination requested,;

(2) A description of the affected employee's duties as they
relate to the employee's exposure;

(3) A description of any PPE used or to be used;

(4) The results of the employee's exposure measurements, if
available; and
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(5) Upon request of the physician, information concerning
previous medical examination of the affected employee.

c. Physician's written opinion. The employer shall obtain and
furnish the employee with a written opinion from the examining
physician containing the following:

(1) The signs or symptoms of silica exposure manifested by the
employee, if any;

(2) A report on the findings of any medical tests completed.

(3) The physician's opinion as to whether the employee has any
detected medical condition that would place the employee at
increased risk of material impairment to the employee's health
from exposure to silica or would directly or indirectly aggravate
any detected medical condition;

(4) Any recommended limitation upon the employee's exposure
to silica or the use of PPE; and

(5) A statement that the employee has been informed by the
physician of any medical condition that requires further
examination or treatment.

06.M.04 Training. Each employee who may be potentially
exposed to silica shall be instructed at the beginning of his/her
employment or assignment of potential silica exposure in the
following:

a. Relevant symptoms; appropriate emergency procedures;
and proper conditions and precautions for safe use or exposure;

b. To advise the employer of the development of the signs and
symptoms of prolonged exposure to silica;

c. Specific nature of operations that could result in exposure to
silica above the OEL, as well as safe work practices for the
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release of the silica and the types and function of engineering
controls;

d. Proper housekeeping practices;
e. The purpose, proper use, and limitations of respirators;

f. A description of, and explain the purposes for, the medical
surveillance program; and

g. The increased risk of impaired health due to the combination
of smoking and silica dust exposure.

06.M.05 Respiratory Protection.

a. When the exposure limits to silica cannot be met by limiting
the concentrations of silica in the work environment by
engineering and administrative controls, an employer must use
a respiratory protection program meeting the requirements of 29
CFR 1910.134 and Section 5.G. A respirator specified for use
in higher concentrations of airborne silica may be used in
atmospheres of lower concentrations.

b. Properly fitted particulate-filter respirators may be used for
short, intermittent, or occasional dust exposures such as
cleanup, dumping of dust collectors, or unloading shipments of
sand at a receiving point when it is not feasible to control the
dust by enclosure, exhaust ventilation, wetting, or other means.

06.M.06 Protective Clothing. Where exposure to airborne silica or
other substances is above the OEL, work clothing shall be HEPA
vacuumed before removal unless it is wet. Clothes shall not be
cleaned by blowing or shaking.

06.M.07 Housekeeping.

a. To prevent the dispersal of silica dust, all exposed surfaces
shall be maintained free of accumulation of silica dust.
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b. Dry sweeping and the use of compressed air for the cleaning
of floors and other surfaces shall be prohibited. If vacuuming is
used the exhaust air shall be HEPA filtered to prevent
generation of airborne respirable silica concentrations. Gentle
washdown of surfaces is preferred.

c. Emphasis shall be placed upon preventive maintenance and
repair of equipment, proper storage of dust producing materials,
and collection of dusts containing silica. Sanitation shall meet
the requirements of 29 CFR 1910.141.

06.M.08 Personal Hygiene Facilities and Practices..

a. All food, beverages, tobacco products, nonfood chewing
products, and unapplied cosmetics shall be discouraged in work
areas.

b. Employers shall provide adequate washing facilities to
include water and soap.

06.M.09 Engineering Controls.

a. Dust suppression. Moisture, mists, fogs, etc., shall be added
where such addition can substantially reduce the exposure to
airborne respirable silica dust.

b. Ventilation. Where a local exhaust ventilation and collection
system is used in a building, it shall be designed and maintained
to prevent the accumulation or recirculation of airborne silica
dust into the workplace. The system shall be inspected
periodically. Adequate measures shall be taken to ensure that
any discharge will not produce health hazards to the outside
environment.

c. Additional control measures. When mobile equipment is
operated in areas of potential silica exposure, engineering
controls shall be provided to protect the operator from such
exposure.
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06.M.10 Itinerant Work. When employees are exposed to airborne
silica at temporary work sites away from the primary worksite,
emphasis shall be placed on respiratory protection, protective
clothing, portable engineering controls, and provisions for personal
hygiene and sanitation. Training of employees shall be provided to
protect them as well as others from airborne silica dust exposure.
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SECTION 7

LIGHTING
07.A GENERAL

07.A.01 While work is in progress, offices, facilities, accessways,
working areas, construction roads, etc., shall be lighted by at least
the minimum light intensities specified in Table 7-1. If lighting
provided is questionable as to intensity, light monitoring shall be
performed to insure proper light intensities are provided.

07.A.02 Office lighting shall be in accordance with ANSI/
llluminating Engineering Society of North America (IESNA) RP-1.

07.A.03 Roadway lighting shall be in accordance with ANSI/IESNA
RP-8.

07.A.04 Marine lighting shall be in accordance with ANSI/IESNA
RP-12.

07.A.05 Means of egress.

a. Means of egress shall be illuminated, with emergency

and non-emergency lighting, to provide a minimum of

1 footcandle (fc), [1 lumen per square foot (Im/ft)], (11 lux (Ix),
measured at the floor. > Reference NFPA 101.

b. The illumination shall be arranged so that the failure of any
single lighting unit, including the burning out of an electric bulb,
will not leave any area in total darkness, impeding the means of
egress.

07.A.06 Lamps and fixtures will be guarded and secured to
preclude injury to personnel. Open fluorescent fixtures will be
provided with wire guards, lenses, tube guards and locks, or safety
sockets that require force in the horizontal axis to remove the lamp.
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07.A.07 Lamps for general illumination shall be protected from
accidental contact or breakage. Protection shall be provided by
elevation of at least 7 ft (2.1 m) from normal working surface,
suitable fixture or lamp holder with a guard. Additionally, fixtures
may be no closer than 18 in (0.5 m) to overhead sprinkler systems,
if the building is so equipped, per NFPA Standards.

07.A.08 If work is to be performed at night, a night operations
lighting plan shall be developed to ensure that all activities, areas
and operations are adequately illuminated to perform work safely.

07.A.09 For temporary lighting, see Section 11.E.06.
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MINIMUM LIGHTING REQUIREMENTS

Facility or function

llluminance — Ix (Im/ft?)

Accessways

- general indoor 55 (5)
- general outdoor 33 (3)
- exitways, walkways, ladders, stairs 110 (10)
Administrative areas (offices, drafting and 540 (50)
meeting rooms, etc.)
Chemical laboratories 540 (50)
Construction areas
- general indoor 55 (5)
- general outdoor 33 (3)
- tunnels and general underground work 55 (5)

areas (minimum 110 Ix required at

tunnel and shaft heading during

drilling, mucking, and scaling)
Conveyor routes 110 (10)
Docks and loading platforms 33 (3)
Elevators, freight and passenger 215 (20)
First-aid stations and infirmaries 325 (30)
Maintenance/operating areas/shops
- vehicle maintenance shop 325 (30)
- carpentry shop 110 (10)
- outdoors field maintenance area 55 (5)
- refueling area, outdoors 55 (5)
- shops, fine detail work 540 (50)
- shops, medium detail work 325 (30)
- welding shop 325 (30)
Mechanical/electrical equipment rooms 110 (10)
Parking areas 33 (3)
Toilets, wash, and dressing rooms 110 (10)
Visitor areas 215 (20)
Warehouses and storage rooms/areas
- indoor stockroom, active/bulk storage 110 (10)
- indoor stockroom, inactive 55 (5)
- indoor rack storage 270 (25)
- outdoor storage 33 (3)
Work areas — general (not listed above) 325 (30)
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SECTION 8

ACCIDENT PREVENTION SIGNS, TAGS,
LABELS, SIGNALS, PIPING SYSTEM
IDENTIFICATION AND TRAFFIC CONTROL

08.A. SIGNS, TAGS, LABELS AND PIPING SYSTEMS

08.A.01 Signs, tags, and labels shall be provided to give adequate
warning and caution of hazards. They are provided to instruct and
direct workers and the public.

08.A.02 All warning systems such as signs, tags, and labels shall
be visible at all times when the hazard or problem exists, and shall
be removed or covered when the hazard or problem no longer
exists.

08.A.03 All employees shall be informed as to the meaning of the
various signs, tags, and labels used throughout the workplace and
any special precautions that may be required.

08.A.04 The safety and occupational health related signs in the
USACE sign manual (EP 310-1-6a) have been determined to meet
or exceed ANSI and/or OSHA requirements. USACE facilities shall
use signs based upon the specifications in the USACE Sign Manual
at permanent USACE-owned and USACE-operated sites. USACE
employees and contractors may opt to use signs meeting either the
OSHA or ANSI standards for temporary use during the life of a
project.

08.A.05 Signs, Tags, Placards, Labels, and Piping Systems shall
meet or exceed the following standards:

a. USACE Sign Standards Manual, EP 310 1-6;
b. 29 CFR 1910.145;
c. ANSI/IEEE C95.2;
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d. ANSI Z136.1;
e. ANSI Z535.1;
f. ANSI Z535.2;
g. ANSI Z535.5;
h. ANSI/ASME A13.1; and

I. DOT Federal Highway Administration, Manual on Uniform
Traffic Control Devices for Streets and Highways (MUTCD).

08.A 06 The type of sign or tag used in a particular situation shall
be appropriate for the degree of hazard or intent of message. The
Workplace Safety signs with Danger and Caution headings have
standard legends that must be used exactly as shown in the
USACE Sign Standards Manual. If a sign with a unique legend not
appearing on pages 11-4 to 11-7 or in the UNICOR catalog is
needed, the procedures detailed on page 1-13 should be followed.
The sign legend shall be concise, easy to read and should contain
enough information to be easily understood. > See Figure 8-1 for
Sign and Tag Signhal Word Headings; Figure 8-2 for Example
Tag Layout; Figure 8-3 for Example Sign Layout; Table 8-1 for
Accident Prevention Sign Requirements.

a. DANGER SIGNS: Danger signs must conform to the
following requirements:

(1) Danger signs will be used only when the circumstances
indicate an imminently hazardous situation that, if not avoided,
will result in death or serious injury.

(2) Signal word.

(a) USACE Standard: The signal word “Danger” is white on a
red background at the top of the sign.
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(b) ANSI Alternate Standard: Danger signs must have the
signal word “DANGER?” in white letters placed at the top of a
rectangular safety red background placed at the top of the sign.
The safety alert symbol shall precede the signal word. The
base of symbol shall be on the same horizontal level as the
base of the letters of the signal word - the height equaling or
exceeding the signal word height. > See Figure 8-1.

(c) OSHA Alternate Standard: As an alternative, Danger Signs
may have “DANGER?” in white letters on a safety red oval
background with a white border on a black rectangular field.
This distinctive panel shall appear in the uppermost portion of
the sign. No other signal word or symbol shall be used within
this distinctive shape and color arrangement.

(3) The message panel.

(a) USACE Standard: For workplace safety signs the lettering
describing the specific danger is black letters on a white
background. On other approved Danger Signs, the message is
white lettering on a red background.

(b) OSHA or ANSI Alternate Standard: The lettering shall be
black letters on a white background or white letters on a black
background and the symbol/pictorial panel, if used, shall be
square with a black safety red, or black and safety red symbol
on a white background.

b. WARNING SIGNS: Warning signs must conform to the
following requirements:

(1) Warning signs may be used only when the circumstances
indicate a potentially hazardous situation that, if not avoided,
could result in death or serious injury. The hazards may be the
same as those associated with Danger signs but are of
significantly less magnitude.
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(2) Signal Word.

(a) USACE Standard: On approved Warning Safety signs the
signal word “Warning” appears in black lettering on a yellow-
green background under a black top border. There are no
Warning workplace safety signs in the Corps system.

(b) ANSI Standard: Warning signs must have the signal word
“WARNING” in black letters on a rectangular range background
placed at the top of the sign. The safety alert symbol shall
precede the signal word. The base of symbol shall be on the
same horizontal level as the base of the letters of the signal
word — the height equaling or exceeding the signal word height.
> See Figure 8-1.

(c) OSHA Standard Alternative: As an alternative, Warning
Signs may have the signal word “WARNING” in black lettering
within a safety orange truncated diamond on a black rectangular
background. The distinctive panel shall be located at the
uppermost portion of the sign. No other word or symbol shall be
used within this distinctive shape or color arrangement.

(3) The message panel.

(&) USACE Standard: On approved Warning signs the
message panel shall be in black lettering on a yellow-green
background.

(b) OSHA or ANSI Alternate Standard: The message panel
shall be in black lettering on a white background or white
lettering on a black background. The message may, as an
alternative, be in black letters on a safety orange background.
The symbol/pictorial panel, if used, shall be square with a black
symbol on a white background. The symbol panel used as an
alternative may be square with a black symbol on an orange
background.

c. CAUTION SIGNS: Caution signs must conform to the
following requirements:
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(1) Caution signs may be used only when circumstances
indicate a potentially hazardous situation that, if not avoided,
may result in a minor or moderate injury. It may also be used to
alert against unsafe practices that may result in property
damage. The hazards may be the same as those associated
with Danger signs but are of significantly less magnitude.

(2) Signal Word.

(a) USACE Standard: On Workplace Safety Signs the word
“Caution” appears in yellow lettering on black bar at the top of
the yellow message panel. On other approved Caution Safety
Signs the signal word “Caution” appears in black lettering on a
yellow-green background under a black top border.

(b) Alternate ANSI Standard: Caution signs must have the
signal word “CAUTION” in black lettering on a rectangular
yellow background placed at the top of the sign. The safety
alert symbol shall precede the signal word if the hazard is a
potential personal injury hazard. (The alert symbol is not used
when the situation is used to indicate property damage
hazards.) The base of the symbol shall be on the same
horizontal level as the base of the letters of the signal word —
the height shall equal or exceed the signal word height. > See
Figure 8-1.

(c) Alternate OSHA Standard: As an alternative, caution signs
may have the signal word “CAUTION” in safety yellow letters
within a black rectangular background, and this distinctive panel
shall be located in the uppermost portion of the sign. No other
signal word or symbol shall be used with this distinctive color or
signal shape arrangement.

(3) Message Panel.

(a) USACE Standard: The descriptive legend appears in black
lettering on a yellow panel.
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(b) OSHA or ANSI Alternate Standard: The message panel
shall be in black lettering on a white background or white
lettering on a black background. The message may, as an
alternative, be in black lettering on a safety yellow background.
The symbol/pictorial panel, if used, shall be square with a black
symbol on a white background. As an alternative, it may be
square with a black symbol on a safety yellow background.

d. NOTICE SIGNS: Notice signs should conform to the
following requirements:

(1) Notice signs may be used to indicate a statement of
company policy directly or indirectly related to the safety of
personnel or protection of property. The signal word SHOULD
NOT be associated directly with a hazard or hazardous
situation, and shall not be used in place of “Danger”, “Warning”,
or “Caution.” These signs are used to control or define access
and circulation. They are used primarily for information and are
not placed to identify a hazard.

(2) Notice signs shall have the signal word “Notice” in white
lettering on a safety blue background on a rectangular field, and
this distinctive panel shall be located in the uppermost portion of
the visual alerting device. No other signal word or symbol shall
be used within this distinctive shape and color arrangement.

(3) Message panel:

(a) General Standards for Workplace: The message shall be in
safety blue or black letters on a white background. The
symbol/pictorial panel, if used, shall be square with a safety blue
or black symbol on a white background.

(b) USACE Alternative for Outdoor Use: Notice signs posted
on USACE managed property for public viewing in areas
accessible to the public, including recreation areas, may have
white letters on blue background. Text for these custom signs
shall be approved by the District Sign Manager. Other signs
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used to define access and use may include prohibition symbol
signs or Restricted Area signs.

e. GENERAL SAFETY SIGNS: General safety signs should
conform to the following requirements:

(1) General safety signs may be used to indicate general
instructions relative to safe work practices, remind of proper
safety procedures or indicate the location of safety equipment.
These signs identify rules and facilities relating to health, first
aid, medical equipment, sanitation, housekeeping practice and
general safety information.

(2) Legend Panel: White signal word “Safety” on safety green
header with black text on white panel.

f. FIRE SAFETY SIGNS: Fire safety signs shall conform to the
following requirements:

(1) Fire safety signs may be used to indicate the location of
emergency firefighting equipment. Fire extinguisher signs shall
be placed where fire extinguishers cannot be directly seen from
designated exit pathways. (NFPA 10 D2.2.2)

(2) These signs do NOT have a signal word.

(3) The message panel shall be in safety red letters on a white
background in either a square or rectangular field. The
symbol/pictorial panel, if used, shall be safety red on white or
white on safety red.

g. DIRECTIONAL ARROW SIGNS: Directional arrow flow
signs should conform to the following requirements:

(1) Directional arrow signs may be used to indicate the direction

to emergency equipment, safety equipment, and other locations
important to safety.
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(2) Directional signs that relate to accident prevention use a
format similar to all other Workplace Safety signs. The header
shall have white lettering on a black rectangular background.
The arrow symbol shall be in black lettering on a white
background.

h. COLORS: Color coding shall be in accordance with Table 8-
2 of this manual. Color specifications for Corps safety signs are
found in the USACE Sign Standards Manual.

I. Piping systems shall be identified. The identification of piping
systems (including pipes, fittings, valves, and pipe coverings)
shall be in accordance with Table 8-3 of this manual.

J. The RF radiation hazard-warning symbol specified in Figure
8-4 of this manual shall be used in the identification of RF
radiation hazards.

k. Laser caution and warning signs shall be in accordance with
ANSI Z136.1. > See Figures 8-5 and 8-6 for examples.

I. lonizing radiation warning signs, labels, and signals shall
contain the symbol show in Figure 8-7 of this manual.

m. Vehicles or equipment that, by design, move at 25 miles per
hour (mph) (1.1 meters per second (m/s)) or less on public
roads shall display the slow-moving vehicle emblem. > See
Figure 8-8.

08.A.07 Safety sign finishes shall be of durable materials with
colors in accordance with the USACE Signs Standards Manual, or
ANSI Z535.1.

08.A.08 Safety signs shall be so placed to alert and inform the
viewer in sufficient time to take appropriate evasive actions to avoid
the potential harm from the hazard. They shall be legible, non-
distracting, and not hazardous in themselves. They shall be
fabricated with retro-reflective sheeting as appropriate for adequate
visibility under normal and emergency operating conditions.
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08.A.09 Each container of hazardous material shall be labeled,
tagged or marked with the identity of the material(s), appropriate
hazard warnings, potential health effects and the name and
address of the manufacturer, importer or other responsible party.
> See 06.B.01

a. Signs, placards, process sheets, batch tickets, operating
procedures, or other written means may be used in lieu of
affixing labels to stationary process containers if the alternative
method identifies the containers to which it is applicable and
conveys the information required above. The written
information shall be readily available to employees in their work
area throughout each work shift.

b. Portable containers into which hazardous material(s) are
transferred from labeled containers and which are intended only
for the immediate use by the employee who performs the
transfer are not required to be labeled. However, there shall be
a means of indicating that the hazardous material has been
used in the container.

08.A.10 Signs, tags and labels shall be located as close as safely
possible to their respective hazards. Tags will be affixed by a
positive means (such as wire, string, or adhesive) that prevents
their loss or unintentional removal.

08.A.11 Signs, tags, and labels shall be legible and in English.

a. In areas where a significant percentage of the workforce or
the visiting population speaks primarily in a foreign language,
the use of symbol signs is strongly encouraged. > See USACE
Sign Standards Manual, Section 8.

b. When no symbols exist or where words are essential, two

signs - one in English and one in the foreign language - should
be placed side by side.
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c. These signs will follow the same format: same overall size,
letter size and style, color, and mounting.

d. Because of variations in dialect, the legends on non-English
signs shall be developed at the local level.

e. Two languages should never appear on the same sign.
> See 01.A.04.

08.A.12 Signs shall be furnished with rounded or blunt corners and
shall be free from sharp edges, burrs, splinters, or other sharp
projections. The ends or heads of bolts or other fastening devices
shall be located so that they are not a hazard.

08.A.13 Construction areas shall be posted with legible traffic signs
at points of hazard in accordance with the MUTCD.

08.A.14 Signs required to be seen at night shall be reflectorized.

08.A.15 Accident prevention tags shall be used only as a
temporary means of warning employees of an existing hazard, such
as defective tools, equipment, and lockout. > See Figure 8-9; See
Section 12 for lockout/tagout requirements.

08.A.16 Tags shall contain a signal word (either "DANGER" or
"CAUTION") and a major message (presented in either
pictographs, written text, or both) to indicate the specific hazardous
condition or the instruction to be communicated to the employee.
The signal word shall be readable at a minimum distance of 5 ft
(2.5 m) or such greater distance as warranted by the hazard. The
signal word and major message shall be understandable to all
employees who may be exposed to the hazard. > See 08.A.05 for
basic design criteria.

08.A.17 Accident prevention tags shall be rectangular in shape and

shall be no smaller than 3 in x5 in (8 cm x 13 cm). The corners
may be square cut, chamfered, or rounded.
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08.A.18 Kerosene lamps and open flame pots shall not be used
for, or with, warning signs or devices.

08.A.19 Warning signs shall be placed on unattended
Government-owned floating plant and land-based heavy equipment
accessible to the public and shall read “No Trespassing — U.S.
Government Property.”

08.B SIGNAL SYSTEMS, PERSONNEL AND PROCEDURES
08.B.01 A standard signal system shall be used on all operations.

a. Hand signals for crane operations shall conform to
ANSI/ASME B30 series. > See Figures 16-1.

b. Traffic flagging procedures shall be in accordance with the
DOT Federal Highway Administration's MUTCD.

c. For Marine signals, see Section 19 of this manual.
d. For helicopter hand signals, see Figure 16-2 of this manual.

08.B.02 Standard hand signals shall be posted at the operator's
position, signal control points and other points as necessary to
inform those concerned.

08.B.03 Manual (hand) signals may be used when the distance
between the operator and signal person is not more than 100 ft
(30.4 m). Radio, telephone, or a visual and audible electrically-
operated system shall be used when the distance between operator
and signal person is more than 100 ft or when they cannot see
each other.

08.B.04 A signal person shall be provided when the point of
operation (includes area of load travel and area immediately
surrounding the load placement) is not in full view of the vehicle,
machine, or equipment operator; when vehicles are backed more
than 100 ft (30.4 m); when terrain is hazardous; or when two or
more vehicles are backing in the same area.
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08.B.05 A flag person or other controls shall be provided when
operations or equipment on or next to a highway create a traffic
hazard. An exception shall be made only when an adequate
mechanical signaling or control device is provided for safe direction
of the operation.

08.B.06 Where manual (hand) signals are used, only one person
shall be designated to give signals to the operator. This signal
person shall be located to see the load and be clearly visible to the
operator at all times.

08.B.07 Flag signaling shall be accomplished by use of red flags at
least 18 in (45.7 cm) square or sign paddles. In periods of
darkness, red lights shall be used.

08.B.08 High visibility apparel shall be worn by flag and signal
persons. > See Section 05.F.

08.B.09 Signal systems shall be protected against unauthorized
use, breakage, weather, or interference; any malfunction shall be
cause to stop all work.

08.B.10 Only persons who are competent and qualified by
experience and/or training with the operations being directed shall
be used as signal persons.

08.B.11 Signal persons shall back one vehicle at a time. While
under control of a signal person, the driver shall not back or
maneuver until directed and the driver shall stop when visual
contact with the signal person is lost.

08.B.12 The signal person shall have a warning device of clear
range and penetrating sound to warn persons when the load is
coming in so they have time to get in the clear.

08.C TRAFFIC CONTROL

08.C.01 Traffic control shall be accomplished in accordance with
DOT Federal Highway Administration's MUTCD.
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08.C.02 The Contractor shall conduct his operations in such a
manner as to offer the least possible obstruction to the safe and
satisfactory movement of traffic over the existing roads during the
life of the contract.

08.C.03 The Contractor shall be responsible for providing,
erecting, maintaining, and removing all traffic signs, barricades, and
other traffic control devices necessary for maintenance of traffic.

08.C.04 All barricades, warning signs, lights, temporary signals,
other devices, flagmen, and signaling devices shall meet or exceed
the minimum requirements of the local DOT requirements.

08.C.05 Prior to the commencement of contract operations, the
Contractor shall submit for acceptance the complete details of the
proposed traffic control plan for the maintenance of traffic and
access through the contract work area.

08.C.06 The Contractor shall coordinate with the GDA and obtain
approval from local authorities prior to closing or restricting any
roads.

08.C.07 Barricades, danger, warning and detour signs, as
required, shall be erected before any roads are closed.

a. When roads are temporarily closed to public access,
barricades or gates shall be used that are highly visible in day or
night conditions. At a minimum, barriers shall be coated with
reflective paint or be applied with highly reflective tape on both
sides, and be signed with R11-2, 'ROAD CLOSED".

b. Affected roads shall also be posted with appropriate warning
signs a minimum of 100 ft (30.5 m) before the barrier by W20-3,
DNG-11, WRN-24, or other appropriate signs from the MUTCD
or EP 310-6-1a. Size and placement of signs depends on
viewing distance and speed limit of roadway.
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FIGURE 8-1

SIGN AND TAG SIGNAL WORD HEADINGS

USACE _ ANSI
WARNING | 4\ WARNING
Warning Warning
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AUTIO A\ CAUTION AUTIC
Caution - Caution Caution

Workplace Safety
.|

CAUTION
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SAFETY
Safety

NOTICE
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FIGURE 8-2
EXAMPLE TAG LAYOUT
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Corners "
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Signed by Signed by Signed by
Date Date Qate /
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TABLE 8-1

ACCIDENT PREVENTION SIGN REQUIREMENTS

TYPE PURPOSE DESIGN

DANGER Indicates a specific Layout as shown in Fig 8-1. Shall
immediate and grave have “DANGER” in white letters
danger, a hazard at top of rectangular safety red
capable of producing background placed at top of sign.
irreversible damage Safety alert symbol shall precede
or injury, and signal word. Base of symbol shall
prohibition against be on same horizontal level as
harmful activity. base of letters of signal word-

height equaling or exceeding
signal word height. Alternate
OSHA or ANSI requirement calls
for lettering to be black letters on
white background or white letters
on black background and
symbol/pictorial panel, if used,
shall be square with black safety
red, or black and safety red
symbol on a white background.
The USACE standard requires
that the specific danger be
described in black letters on a
white background. On other
approved Danger signs, the
message is white lettering on a
red background.

CAUTION Call attention to a Layout as shown in Fig 8-1. Shall
specific potential have “CAUTION” in yellow on
hazard capable of black background and lower

resulting in severe, but | panel for additional sign wording
not irreversible, injury in black on a yellow background.
or damage.
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TABLE 8-1 (Continued)

ACCIDENT PREVENTION SIGN REQUIREMENTS

TYPE PURPOSE DESIGN
GENERAL Includes notices of Layout as shown in Fig 8-1 or
SAFETY general practice and consisting of single panel. Shall
rules relating to health, | have appropriate keyword as
first aid, medical signal word in white on a green
equipment, sanitation, | background in the upper panel
housekeeping, and and a lower panel for additional
general safety. sign wording or symbols in black
or green on a white background.
Alternatively, the entire sign may
be white letters on a green
background.
FIRE AND Used only to label or Layout as shown in Fig 8-1 or
EMERGENCY points the way to fire consisting of a single red panel.
extinguishing Shall have the appropriate
equipment, fires keyword as the signal word in
escapes and exits, gas | white on a red background in the
shutoff valves, upper panel and a lower panel for
sprinkler drains, and additional sign wording or
emergency symbols in red on a white
procedures. background. Alternatively, the
entire sign may be white letters
on a red background.
INFORMATION | Provide information of | Layout as shown in Fig 8-1 or
a general nature, such | consisting of a single panel.
as designation of Should have signal word
facilities or services, in | “NOTICE” in white on blue
order to avoid background in upper panel and
confusion or lower panel for additional wording
misunderstanding. or symbols in blue or black on a
white background OR entire sign
may be white letters on blue
background.
EXIT Used to indicate exits. | Lettered in legible letters, not less

than 6 in (15.2 cm) high, on white
field. The principal stroke of
letters shall be at least 3/4 in (5.1
cm) in width.
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ACCIDENT PREVENTION COLOR CODING
COLOR PURPOSE
Red Red shall be the color used for identifying

dangerous conditions, emergency controls, fire
detection equipment and fire suppression
systems, and containers of flammable liquids.

Orange Orange shall be the color used for designating
dangerous parts of machines and energized
equipment. Orange shall also be used for
temporary traffic control signs in construction
zones.

Yellow Yellow shall be the color for designating
conditions requiring caution, marking dangerous
chemicals, marking physical hazards, and
markings for ionizing radiation.

Green Green shall be the color for designating safety
equipment and operator devices and the location
of first-aid and safety equipment (other than
firefighting equipment).

Blue Blue shall be the color used for designating
information of a non-safety nature.
Purple Purple shall be the color used to designate

ionizing radiation hazards.
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FIGURE 8-3
EXAMPLE SIGN LAYOUT
Signal Word Panel Signal Word Panel
Symbol/Pictorial Word message _____ Word message ____| Symbol/Pictorial
Panel - - Panel
Example A Example B
Signal Word Panel Signal Word Panel
WOrd message Word message
— ——— — | symbol/Pictorial Symbol/Pictorial| — ——— —
—_——— Panel Panel _———
Example C Example D
Formats can be
\ extqqded to provide
Signal Word Panel Comers may additional space
be radiused. for the word message.
Symbol/Pictorial
Panel
Word message
Format can be extended
Example E to provide additional space
P / for the word message. Word message __ Symbol/Pictorial
= —_——— e — Panet!
Signal Word Panel Signal Word Panel - -
Word message _____ Word m
_——— Symbol/Pictorial SymbolPictorial —
- Panel Panel L -
Example F Example G Example H Example 1
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TABLE 8-3

IDENTIFICATION OF PIPING SYSTEMS

Outside diameter

. Length of : w
of pipe or color field * A” Size of letters “B
covering
3/4t0 1 1/4 inches 8 inches 1/2 inch
1 1/2 to 2 inches 8 inches 3/4 inch
2 1/2 to 6 inches 12 inches 1 1/4 inch
8 to 10 inches 24 inches 2 1/2 inch
over 10 inches 32 inches 2 1/2 inch
B____3 .| LEGEND 0
A
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FIGURE 8-4

RADIO FREQUENCY WARNING SYMBOL

(340) =

RED BACKGROUND

u.wm.n LETTERS

<
RADIO-FREQUENCY RADIATION uuzﬂfn' NN )

]
1

INSERT WARNING DATA OR

INSTRUCTIONS IN THIS AREA
ALUMINUM
BORCER

D = scaling unit

Lettering: ratio of letter height to thickness of letter lines

Upper triangle: 5to 1 =large
6 to 1 = medium
Lower triangle: 4to 1 =small

6 to 1 = medium
Symbol is square, triangles are right-angle isosceles
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FIGURE 8-5

LASER CAUTION SIGN

(BORDER AND
LINE OPTIONAL) (YELLOW) ‘LB'LACK) (YELLOW)

A CAUTION

(YELLOW)

POSITION 1
BOLD BLACK LETTERING

POSITION 2 )

(BLACK SYMBOL) (BOLD BLACK LETTERING

POSITION 3
BOLD BLACK LETTERING

FIGURE 8-6

LASER WARNING SIGN

(RED) - (WHITE) (RED)

. DANGER

(WHITE)

POSITION 1
BOLD BLACK LETTERING

POSITION 2

(RED SYMBOL) (BOLD BLACK LETTERING

POSITION 3
BOLD BLACK LETTERING
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FIGURE 8-7

RADIOLOGICAL WARNING SYMBOL

60°

S S
_+

1. Cross-hatched area is to be magenta or purple.
2. Background is to be yellow.

FIGURE 8-8

SLOW-MOVING VEHICLE EMBLEM
Dark red

4 —'| Reflective

border

Fluorescent
Yellow-orange
triangle

1 314

12 114 I
I* 16 1

NOTE: All dimensions are in inches
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FIGURE 8-9
ACCIDENT PREVENTION TAGS
O
/ \ Background
< Color
(KEYWORD
OR
PHRASE)
¢ | Tag
Color
Keyword/Phrase | Background Tag

Keyword/Phrase Print Color Color Color

‘DANGER” White in red oval Black White

“CAUTION” Yellow Black Yellow

“DO NOT . .
OPERATE White Red White
“OUT OF ORDER”
White Black White
“DO NOT USE”

Informational Grfeen &
message or Black or green N/A white OR
. . White &

inspection black
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SECTION 9

FIRE PREVENTION AND PROTECTION
09.A GENERAL

09.A.01 A fire prevention plan shall be written for facilities and
project sites. > For Construction operations see NFPA 241; for
Marine operations see 19.A.04.

a. It shall include, as a minimum: A list of the major workplace
fire hazards; potential ignition sources; the types of fire
suppression equipment or systems appropriate to the control of
fire; assignments of responsibilities for maintaining the
equipment and systems; personnel responsible for controlling
the fuel source hazards; and housekeeping procedures,
including the removal of waste materials.

b. It shall be used to brief employees and emergency first
responders on the fire hazards, the materials and processes to
which they are exposed, and the emergency evacuation
procedures.

09.A.02 An annual survey of the suitability and effectiveness of fire
prevention and protection measures and facilities at each project or
installation shall be made by a qualified person. Records of the
survey findings and recommendations shall be retained on file at
the project or installation.

09.A.03 When unusual fire hazards exist or fire emergencies
develop, additional protection shall be provided as required by the
GDA.

09.A.04 The GDA shall survey all activities and determine which
require a hot work permit. > See Sections 6.C and 10.C.

09.A.05 Fires and open flame devices shall not be left unattended.
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09.A.06 All sources of ignition shall be prohibited within 50 ft
(15.2 m) of operations with a potential fire hazard. The area shall
be conspicuously and legibly posted “NO SMOKING, MATCHES,
OR OPEN FLAME.”

09.A.07 Smoking shall be prohibited in all areas where flammable,
combustible, or oxidizing materials are stored. “NO SMOKING,
MATCHES, OR OPEN FLAME” signs will be posted in all
prohibited areas.

09.A.08 Areas where there is danger of underground fire shall not
be used for the storage of flammable or combustible materials.

09.A.09 A barrier having a fire resistance rating equivalent to a
listing of at least 1 hour shall segregate DOT-identified
noncompatible materials that may create a fire hazard. For
compressed gas cylinders see Section 20.D.

09.A.10 A good housekeeping program that provides for the
prompt removal and disposal of accumulations of combustible
scrap and debris shall be implemented on the site. Self-closing
containers shall be used to collect waste saturated with flammable
or combustible liquids. Only non-combustible or UL labeled
nonmetallic containers may be used to dispose of waste and
rubbish.

09.A.11 Measures must be taken to control the growth of tall grass,
brush, and weeds adjacent to facilities. A break of at least 3 ft
(0.9 m) shall be maintained around all facilities.

09.A.12 Paint-soiled clothing and drop cloths, when not in use,
shall be stored in well-ventilated steel cabinets or containers.

09.A.13 Insulating material with a combustible vapor barrier shall
be stored at least 25 ft (7.6 m) from buildings or structures. Only
the quantity required for one day's use shall be permitted in
buildings under construction.
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09.A.14 Disposal of combustible waste materials shall be in
compliance with applicable fire and environmental laws and
regulations.

09.A.15 Burning operations.

a. Burning areas shall be established in coordination with the
GDA and with the agency responsible for monitoring fire
potential at the location of the proposed burning area.

b. Burning operations shall be in compliance with Federal,
State, and local regulations and guidelines.

c. A sufficient force to control and patrol the burning operations
shall be maintained until the last embers have been
extinguished.

d. Bump blocks shall be provided where trucks back to a fire or
burning pit.

e. Prescribed burning activities for natural resource management
shall be conducted in accordance with guidelines set forth in
Section 09.K.

09.A.16 Low-density fiberboard, combustible insulation, or vapor
barriers with a flame spread rating greater than 25 shall not be
installed in permanent buildings.

09.A.17 Temporary enclosures shall be covered with flame-
resistant tarpaulins or material of equivalent fire-resistant
characteristics.

09.A.18 When outside help is relied upon for fire protection, a
written agreement shall be made, or a memorandum of record,
stating the terms of the arrangement and the details for fire
protection services, and shall be provided to the GDA.
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09.A.19 Temporary building spacing shall be in accordance with the
International Building Code (IBC).

09.A.20 Fire lanes providing access to all areas shall be
established and maintained free of obstruction.

09.A.21 Vehicles, equipment, materials, and supplies shall not be
placed so that access to fire hydrants and other firefighting
equipment is obstructed.

09.A.22 Hazardous locations.
a. Electrical lighting shall be the only means of artificial
illumination in areas where flammable liquids, vapors, fumes,
dust, or gases are present.
b. All electrical equipment and installations in hazardous
locations shall be in accordance with the National Electrical
Code (NEC) for hazardous locations.
c. Globes or lamps shall not be removed or replaced nor
shall repairs be made on the electrical circuit until it has been
de-energized.

09.A.23 Sufficient clearance shall be maintained around lights and
heating units to prevent ignition of combustible materials.

09.A.24 All combustibles shall be shielded from the flames of
torches used to cut or sweat pipe.

09.A.25 Precautions shall be taken to protect formwork and
scaffolding from exposure to, and spread of, fire.

09.A.26 Fire protection in the construction process.

a. Fire cut-offs shall be retained in buildings undergoing
alterations or demolition until operations require their removal.
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b. Where a water distribution system is required for the
protection of buildings or other structures, water mains and
hydrants shall be installed before or concurrent with the
construction of facilities. Until the permanent system is in
operation, an equivalent temporary system shall be provided.

c. Permanent (fixed) extinguishing equipment and water supply
for fire protection shall be installed and in operable condition as
soon as possible. The scheduling of sprinkler installation shall
closely follow the building construction and, following completion
of each story, shall be placed in service as soon as possible.

d. During demolition or alterations, existing automatic sprinkler
systems shall be retained in service as long as reasonable.
Modification of sprinkler systems to permit alterations or
additional demolition should be expedited so that the system
may be returned to service as quickly as possible. Sprinkler
control valves shall be checked daily at close of work to
ascertain that the protection is in service. The operation of
sprinkler control valves is permitted only when approved by the
GDA.

e. During the construction process, the construction of fire walls
and exit stairways required for completed buildings shall have
priority; fire doors, with automatic closing devices, shall be hung
on openings as soon as practical.

09.A.27 Water supply and distribution facilities for fire fighting shall
be provided and maintained in accordance with NFPA
recommendations.

09.A.28 Recommendations of the NFPA shall be complied with in
situations not covered in this section. Where local building codes
are established, the more stringent requirements shall apply.
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09.B FLAMMABLE AND COMBUSTIBLE LIQUIDS

09.B.01 All storage, handling, and use of flammable and
combustible liquids shall be in accordance with NFPA 30, NFPA
30A, or other applicable standards under the supervision of a
gualified person.

09.B.02 All sources of ignition shall be prohibited in areas where
flammable and combustible liquids are stored, handled, and
processed. Suitable NO SMOKING, MATCHES, OR OPEN
FLAME signs shall be posted in all such areas.

09.B.03 Fire protection requirements.

a. At least one portable fire extinguisher rated 20-B:C shall be
provided on all tank trucks or other vehicles used for
transporting and/or dispensing flammable or combustible
liquids.

b. Each service or refueling area shall be provided with at least
one fire extinguisher rated not less than 40-B:C and located so
that an extinguisher shall be within 100 ft (30.4 m) of each
pump, dispenser, underground fill pipe opening, and lubrication
or service area.

09.B.04 Flammable liquids shall be kept in closed containers or
tanks when not in use.

09.B.05 Workers shall guard carefully against any part of their
clothing becoming contaminated with flammable or combustible
fluids. They shall not be allowed to continue work if their clothing
becomes contaminated, and they must remove or wet down the
clothing as soon as possible.

09.B.06 No flammable liquid with a flash point (closed cup test)

below 100 °F (37.7 °C) shall be used for cleaning purposes or to
start or rekindle fires.
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09.B.07 Ventilation adequate to prevent the accumulation of
flammable vapors to hazardous levels shall be provided in all areas
where flammable and combustible liquids are handled or used.

09.B.08 Only labeled/listed (by a nationally-recognized testing
laboratory) containers and portable tanks shall be used for the
storage of flammable and combustible liquids.

a. Metal containers and portable tanks (less than 660 gal

(2.4 m®) individual capacity) meeting the requirements of, and
containing products authorized by, Chapter I, 49 CFR (U.S.
DOT Hazardous Materials Regulations), Chapter 9 of the United
Nations’ “Recommendations on the Transport of Dangerous
Goods,” or NFPA 386 shall be acceptable.

b. Plastic containers meeting the requirements of, and used for
petroleum products within the scope of, one or more of the
following specifications shall be acceptable: ASTM F852,
ASTM F 76, and ANSI/UL 1313.

c. Plastic drums meeting the requirements of and containing
products authorized by 49 CFR or by Chapter 9 of the United
Nations' “Recommendations on the Transport of Dangerous
Goods” shall be acceptable.

d. Fiber drums that meet the requirements of Item 296

of the National Motor Freight Classification (NMFC) or Rule 51
of the Uniform Freight Classification (UFC) for Types 2A, 3A,
3B-H, 3B-L, or 4A and meet the requirements of and contain
liquid products authorized either by Chapter I, 49 CFR (U.S.
DOT Hazardous Materials Regulations) or by DOT exemption
shall be acceptable.

09.B.09 Portable tanks (less than 660 gal (2.4 m®) individual
capacity) shall be provided with one or more devices installed in the
top with sufficient emergency venting capacity to limit internal
pressure under fire exposure conditions to 10 pounds per square
inch (psi) (68.9 kilopascal (kPa)) gauge or 30% of the bursting
pressure of the portable tank, whichever is greater.
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a. At least one pressure-actuated vent having a minimum
capacity of 6000 ft® (170 m®) of free air per hour shall be used.
It shall be set to open at not more than 5 psi (35 kPa) gauge.

b. If fusible vents are used, they shall be actuated by elements
that operate at a temperature not exceeding 300 °F (148.8 °C).

c. Where plugging of a pressure-actuated vent can occur,
fusible plugs or venting devices that soften to failure at a
maximum of 300 °F (148.8 °C) under fire exposure shall be
permitted to be used for the entire emergency venting
requirement.

09.B.10 The design, construction, and use of storage tanks
containing flammable or combustible liquid shall be as specified in
NFPA 30.

09.B.11 The maximum allowable size for a container or metal
portable tank (less than 660 gal (2.5 m®) individual capacity) shall
not exceed the those shown in Table 9-1:

09.B.12 The design, construction, and use of storage cabinets,
indoor storage areas, outdoor storage areas, hazardous materials
storage lockers, and other occupancies shall be in accordance with
NFPA 30 or, for marine applications, 46 CFR 147 covers use of
cabinets and 46 CFR 92.05-10 specifies design and construction.

09.B.13 Flammable and combustible liquids in quantities greater
than that required for 1 day's use shall not be stored in buildings
under construction and not more than a 2 day supply shall be
stored on paint barges.
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MAXIMUM ALLOWABLE SIZE OF CONTAINERS AND TANKS
FOR FLAMMABLE AND COMBUSTIBLE LIQUIDS

Flammable Liquids Class

Combustible Liquids

Container Class
type IA B IC [ I

Glass 16 oz 320z 1gal 1 gal 1 gal
(473mL) | (946 mL) | (3.8L) (3.8 L) (3.81L)

Metal (other 1 gal 5 gal 5 gal 5 gal 5 gal

than DOT (3.8 L) (19 L) (19 L) (19 L) (19 L)

drums) or

approved

plastic)

Safety cans 2 gal 5 gal 5 gal 5 gal 5 gal

(76L) (a9L) (19L) (a9L) (a9L)

Metal drum 8.1 ft’ 8.1 ft° 8.1 ft’ 8.1 ft° 8.1 ft’

(DOT) (0.23m% | (0.23m?% | (0.23m% | (0.23m% | (0.23m°)

specification

Approved 88.3 ft° 88.3 ft’ 88.3 ft° 88.3 ft’ 88.3 ft°

metal 25md | 25md | 25m° | (25md) (2.5 m?

portable tank

Polyethylene 1 gal 5 gal 5 gal 8.1 ft’ 8.1 ft*

DOT Spec (3.81L) (19 L) (19 L) (0.23m®% | (0.23m?

34, UN 1H1,

or as

authorized by

DOT

Exemption

Fiber drum 8.1t 8.1 ft’

NMFC or (0.23m% | (0.23m°

UFC Type

2A, Types 3A,

3B-H, or 3B-

L, or Type 4A
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09.B.14 Flammable and combustible liquids shall not be stored in
areas used for exits, stairways, or safe passage of people.

09.B.15 Safety cans and other portable containers for flammable
liquids having a flash point at or below 73 °F (23 °C) shall be
labeled/listed and painted red with a yellow band around the can
and the name of the contents legibly indicated on the container.

09.B.16 Unopened containers of flammable and combustible
liquids, such as paints, varnishes, lacquers, thinners, and solvents,
shall be kept in a well ventilated location, free of excessive heat,
smoke, sparks, flame, or direct rays of the sun.

09.B.17 In areas where flammable and combustible liquids are
handled or stored, a self-closing metal refuse can, listed by a
nationally recognized testing laboratory, shall be provided and
maintained in good condition.

09.B.18 Storage areas/tanks shall be surrounded by a curb,
earthen dike or other equivalent means of containment of at least 6
in (.15 m) in height, or to a height that will contain the contents in
the event of a leak. When dikes or curbs are used, provisions shall
be made for draining off accumulations of ground or rain water or
spills of flammable liquids. Drains shall terminate at a safe location
and shall be accessible to operation under fire conditions. If fuel
and oil storage areas are subject to the provisions of 40 CFR 112
(Spill Prevention Control and Countermeasures), those provisions
shall apply as well.

09.B.19 Where liquids are used or handled, provisions shall
be made to promptly and safely dispose of leakage or spills.

09.B.20 Flashlights and electric lanterns used while handling
flammable and combustible liquids shall be listed by a nationally
recognized testing laboratory for the intended use.

09.B.21 Dispensing flammable and combustible liquids - general.
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a. All pumping equipment used for the transfer of flammable
and combustible liquids shall be listed by a nationally
recognized testing laboratory or approved by, and labeled or
tagged in accordance with, the Federal agency having
jurisdiction, such as the DOT.

b. Flammable and combustible liquid dispensing systems shall
be electrically bonded and grounded. All fuel tanks, hoses, and
containers of 5 gal (18.9 L) or less shall be kept in metallic
contact while flammable and combustible liquids are being
transferred; transfer of flammable and combustible liquids in
containers in excess of 5 gal shall be done only when the
containers are electrically bonded.

c. Flammable or combustible liquids shall be drawn from, or
transferred into, vessels, containers, or tanks within a building or
outside only through a closed piping system, from safety cans,
by means of a device drawing through the top, or from a
container, or portable tanks, by gravity or pump, through an
approved self-closing valve. Transferring by means of air
pressure on the container or portable tanks is prohibited.

d. Areas in which flammable or combustible liquids are
transferred in quantities greater than 5 gal (18.9 L) from one
tank or container to another shall be separated from other
operations by at least 25 ft (7.6 m) or a barrier having a fire
resistance of at least 1 hour. Drainage or other means shall be
provided to control spills. Natural or mechanical ventilation shall
be provided to maintain the concentration of flammable vapor at
or below 10% of the lower flammable limit.

e. Dispensing units shall be protected against collision damage
by suitable means and permanent dispensing units shall be
securely bolted in place.

f. Dispensing nozzles and devices for Class | liquids shall be
listed.
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g. Lamps, lanterns, heating devices, small engines, and similar
equipment shall not be filled while hot: these devices shall be
filled only in well ventilated rooms free of open flames or in open
air and shall not be filled in storage buildings.

h. Dispensing devices shall be in all cases at least 20 ft
(6 m) from any activity involving fixed sources of ignition.

09.B.22 Service and refueling areas.

a. Dispensing hoses shall be listed; dispensing nozzles shall be
an approved automatic-closing type without a latch-open device.

b. Equipment using Class | liquid fuel shall be shut down during
refueling, servicing, or maintenance: this requirement may be
waived for diesel-fueled equipment serviced by a closed system
with attachments designed to prevent spillage.

c. Dispensing of flammable fluids from tanks of 55 gal (0.20 m®)
capacity or more shall be by listed pumping arrangement.
Transferring by air pressure on the container or portable tank is
prohibited.

d. Clearly identified and easily accessible switch(es) shall be
provided at a location remote from dispensing devices to shut
off the power to all dispensing devices in an emergency.
e. Alisted emergency breakaway device designed to retain
liquid on both sides of the breakaway point shall be installed on
each hose dispensing Class | liquids.

09.B.23 Tank cars/trucks.

a. Tank cars/trucks shall be spotted and not loaded or unloaded
until brakes have been set and wheels chocked.
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b. Tank cars/trucks shall be attended for the entire time they
are being loaded or unloaded. Precautions shall be taken
against fire or other hazards.

c. Tank cars/trucks shall be properly bonded and grounded
while being loaded or unloaded. Bonding and grounding
connections shall be made before dome covers are removed on
tank cars/trucks and shall not be disconnected until such covers
have been replaced. Internal vapor pressure shall be relieved
before dome covers are opened.

09.C LIQUEFIED PETROLEUM GAS (LP-GAS)

09.C.01 Storage, handling, installation, and use of LP-Gases and
systems shall be in accordance with NFPA Standard 58 and USCG
regulations, as applicable.

09.C.02 LP-Gas containers, valves, connectors, manifold valve
assemblies, regulators, and appliances shall be of an approved

type.

09.C.03 Any appliance that was originally manufactured for
operation with a gaseous fuel other than LP-Gas and is in good
condition may be used with LP-Gas only after it is properly
converted, adapted, and tested for performance with LP-Gas.

09.C.04 Polyvinyl chloride and aluminum tubing shall not be used
in LP-Gas systems.

09.C.05 Safety devices.

a. Every container and vaporizer shall be provided with one or
more safety relief valves or devices. These valves and devices
shall be arranged to afford free vent to the outside air and
discharge at a point not less than 5 ft (1.5 m) horizontally from
any building opening that is below the discharge point.

b. Container safety relief devices and regulator relief vents shall
be located not less than 5 ft (1.5 m) in any direction from air
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openings into sealed combustion system appliances or
mechanical ventilation air intakes.

c. Shut-off valves shall not be installed between the safety relief
device and the container, or the equipment or piping to which
the safety relief device is connected, except that a shut-off valve
may be used where the arrangement of the valve is such that
full required capacity-flow through the safety relief device is
always afforded.

09.C.06 Container valves and accessories.

a. Valves, fittings, and accessories connected directly to the
container, including primary shut off valves, shall have a rated
working pressure of at least 250 psi (1723.6 kPa) gauge and
shall be of material and design suitable for LP-Gas service.

b. Connections to containers (except safety relief connections,
liquid level gauging devices, and plugged openings) shall have
shutoff valves located as close to the container as practical.

09.C.07 Multiple container systems.

a. Valves in the assembly of multiple container systems shall
be arranged so that replacement of containers can be made
without shutting off the flow of gas in the system (this is not to
be construed as requiring an automatic changeover device).

b. Regulators and low-pressure relief devices shall be rigidly
attached to the cylinder valves, cylinders, supporting standards,
building walls, or otherwise rigidly secured and shall be installed
or protected from the elements.

09.C.08 LP-Gas containers and equipment shall not be used in
unventilated spaces below grade in pits, below-decks, or other
spaces where dangerous accumulations of heavier-than-air gas
may accumulate due to leaks or equipment failure.

09.C.09 Welding is prohibited on LP-Gas containers.
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09.C.10 Dispensing.

a. Equipment using LP-Gas shall be shut down during refueling
operations.

b. Filling of fuel containers for motor vehicles from bulk storage
containers shall be performed not less than 10 ft (3 m) from the
nearest masonry-walled building, not less than 25 ft (7.6 m)
from the nearest building of other construction, and, in any
event, not less than 25 ft from any building opening.

c. Filling, from storage containers, of portable containers or
containers mounted on skids shall be performed no less than
50 ft (15.2 m) from the nearest building.

09.C.11 Installation, use, and storage outside buildings.

a. Containers shall be upright upon firm foundations or
otherwise firmly positioned. Flexible connections (or other
special fixtures) shall be provided to protect against the
possibility of the effect of settlement on the outlet piping.

b. Containers shall be in a suitable ventilated enclosure or
otherwise protected against tampering.

c. Storage outside buildings, of containers awaiting use, shall

be located from the nearest building or group of buildings in
accordance with Table 9-2.
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TABLE 9-2

OUTSIDE STORAGE of LP-GAS CONTAINERS AND
CYLINDERS

MINIMUM DISTANCES

Quantity of LP-Gas stored Distance

Less than 500 Ib (227 kg) 0 ft
500 Ib (227 kg) 10 ft (3 m)
6,000 Ib (2730 kg)
6,000 Ib (2730 kg) 20 ft (6 m)
10,000 Ib (4545 kg)
More than 10,000 Ib (4545 kg) 25 ft (7.6 m)

d. Storage areas shall be provided with at least one approved
portable fire extinguisher rated no less than 20-B:C.

09.C.12 Installation, use, and storage inside of buildings.

a. Storage of LP gas containers (empty or full) in industrial
buildings (not normally frequented by the public) shall not
exceed 300 Ibs (2,598 ft* in vapor form). Empty containers
which have been in LP-Gas service when stored inside, shall be
considered as full containers for the purpose of determining the
maximum quantity of LP-Gas permitted. Exemption: A total
of 5 one-pound propane cylinders may be stored indoors
as long as they are stored away from exits and stairways,
or in areas normally used for the safe exit of people.

b. Containers stored inside shall not be located near exits,
stairways, or in areas normally used for the safe exit of people.

c. Container valves shall be protected while in storage as

follows: by setting into recess of container to prevent the
possibility of it being struck if the container is dropped upon a
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flat surface, or by ventilated cap or collar fastened to the
container capable of withstanding blow from any direction
equivalent to that of a 30 Ib (13.6 kg) weight dropped 4 ft (1.2
m).

d. Outlet valves of containers in storage shall be closed.

e. Storage locations shall be provided with at least one
approved portable fire extinguisher having a minimum rating of
8-B:C.

f. Containers, regulating equipment, manifolds, pipe, tubing, and
hose shall be located to minimize exposure to high
temperatures or physical damage.

g. The maximum water capacity of individual containers shall
be 245 Ib (111.1 kg), nominal 100 Ib (45.3 kg), LP-Gas capacity.

h. Containers having a water capacity greater than 2.5 Ib

(2.1 kg) (nominal 1 Ib (0.4 kg) LP-Gas capacity that are
connected for use shall stand on a firm and substantially level
surface and, when necessary, shall be secured in an upright
position. Systems using containers having a water capacity
greater than 2.5 Ib (1.1 kg) shall be equipped with excess flow
valves internal either with the container valves or in the
connections to the container valve outlets.

i. Regulators shall be directly connected to either the container
valves or to manifolds connected to the container valves. The
regulator shall be suitable for use with LP-Gas. Manifolds and
fittings connecting containers to pressure regulator inlets shall
be designed for at least 250 psi (1723.6 kPa) gauge service
pressure.

j. Valves on containers having water capacity greater than

50 1b (22.6 kg) (nominal 20 Ib (9 kg) LP-Gas capacity) shall be
protected from damage while in use or storage.
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k. Hose shall be designed for a working pressure of at least 250
psi (1723.6 kPa) gauge. Design, construction, and performance
of hose and connections shall have been suitability determined
by listing by a nationally recognized testing agency. Hose length
shall be as short as possible but long enough to permit
compliance with spacing requirements without kinking, straining,
or causing the hose to be so close to a burner as to be
damaged by heat.

09.D TEMPORARY HEATING DEVICES

09.D.01 Only temporary heating devices approved by the GDA
shall be used. Each heater should have a safety data plate
permanently affixed by the manufacturer. The plate shall provide
requirements or recommendations for:

a. Clearances from combustible materials;

O

. Ventilation (minimum air requirements for fuel combustion);

o

Fuel type and input pressure;

o

Lighting, extinguishing, and relighting;

o

Electrical power supply characteristics;
f. Location, moving, and handling; and
g. Name and address of the manufacturer.

> If this information is not available on a data plate, it shall be
in writing at the job site.

09.D.02 A positive operating procedure shall be established to
assure the following:

a. Proper placement and servicing;
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b. Safe clearance from combustible material;
c. Close surveillance;

d. Safe fuel storage and refueling;

e. Proper maintenance; and

f. Ventilation and determination of gaseous contamination or
oxygen deficiency.

09.D.03 Heater installation and maintenance shall be in
accordance with the manufacturer's instructions.

09.D.04 Open-flame heating devices having exposed fuel below
the flame are prohibited.

09.D.05 Heaters, when in use, shall be set horizontally level,
unless otherwise permitted by the manufacturer's specifications.

09.D.06 Heaters unsuitable for use on wood floors shall be so
marked. When such heaters are used, they shall rest on suitable
heat insulating material, such as concrete of at least 1 in (2.5 cm)
thickness or equivalent; the insulating material shall extend 2 ft
(0.6 m) or more in all directions from the edges of the heater.

09.D.07 Heaters used near combustible tarpaulins, canvas, or
similar coverings shall be located at least 10 ft (3 m) from such
coverings; coverings shall be securely fastened to prevent them
from igniting or upsetting the heater due to wind action.

09.D.08 Heaters shall be protected against damage.
09.D.09 Installation of temporary heating devices shall provide

minimum clearances to combustible materials as specified in
Table 9-3.
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TABLE 9-3

TEMPORARY HEATING DEVICE CLEARANCES

Heater type Sides Rear Chimney
connector
Room heater — 11.8in 11.8in 17.7in
circulating (30cm) | (30cm) | (45cm)
Room heater — 35.41in 35.41in 17.7in
radiant (90cm) | (90cm) | (45cm)

09.D.10 Fuel combustion space heating devices used in any

enclosed building, room, or structure shall be vented by a flue pipe

to the exterior of the structure.

a. Fresh air shall be supplied, by natural or mechanical means,
in sufficient quantities to ensure the health and safety of
workers. Particular attention shall be given to areas where heat
and fumes may accumulate.

b. When heaters are used in confined spaces, precautions shall
be taken to ensure proper combustion, maintenance of a safe
and healthful atmosphere for workers, and limitation of
temperature rise in the area. These precautions shall be
addressed in the confined space entry permit. > See 06.l.

c. Vent pipes shall be located a safe distance from flammables
and combustibles. Where vent pipes pass through combustible
walls or roofs, they shall be properly insulated and securely
fastened and supported to prevent accidental displacement or
separation.

09.D.11 When a heater is placed in operation, initial and periodic

checks shall be made to ensure it is functioning properly.

09.D.12 Fuel combustion heater CO hazards.
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a. When heaters are used in enclosed or partially enclosed
structures, CO shall be continuously monitored; or tests for the
presence of CO shall be made within 1 hour of the start of each
shift and at least every 4 hours (every 2 hours for solid fuel
heaters) thereatfter.

b. CO concentrations greater than 25 ppm (TLV) of air volume
at worker breathing levels shall require extinguishing of the
heater unless additional ventilation is provided to reduce the
CO content to acceptable limits.

09.D.13 Personnel involved in fueling heaters shall be trained in,
and thoroughly familiar with, the manufacturer's recommended safe
fueling procedures.

09.D.14 Heaters shall be equipped with an approved automatic
device to shut off the flow of fuel if the flame is extinguished (on
liquid fuel heaters, barometric or gravity oil feed shall not be
considered a primary safety control).

09.D.15 Spark arresters shall be provided on all smoke stacks or
burning devices having forced drafts or short stacks permitting live
sparks or hot materials to escape.

09.D.16 Solid fuel heaters are prohibited in buildings and on
scaffolds.

09.D.17 Gas heaters - general.

a. All piping, tubing, and hose shall be leak tested using soap
suds or other noncombustible detection means (tests shall not
be made with a flame) after assembly and proven free of leaks
at normal operating pressure.

b. Hose and fittings shall be protected from damage and
deterioration.

c. All hose and fittings shall be checked to ensure that the type,
capacity, and pressure ratings are as specified by the heater
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manufacturer: hose shall have a minimum working pressure or
250 psi (1723.6 kPa) gauge and a minimum bursting pressure
of 1250 psi (8618.4 kPa) gauge.

d. All hose connectors shall be capable of withstanding, without
leakage, a test pressure of 125 psi (861.8 kPa) gauge and shall
be capable of withstanding a pull test of 400 Ib (181.4 kg).

e. Hose connectors shall be securely connected to the heater
by mechanical means. Neither "slip-end" connectors
(connections that allow the hose end to be held only by the
friction of the hose material against the metal fitting of the unit)
nor ring keepers (tightened over the hose to provide an
increased force holding the hose to the metal fitting) are
permitted.

09.D.18 Natural gas heaters. When flexible gas supply lines are
used, the length shall be as short as practical and shall not exceed
25 ft (7.6 m).

09.D.19 Portable LP-Gas heaters > See also 09.C.

a. If LP-Gas is supplied to a heater by hose, the hose shall not
be less than 10 ft (3 m), nor more than 25 ft (7.6 m), in length.

b. Heaters shall be equipped with an approved regulator in the
supply line between the fuel cylinder and the heater unit.
Cylinder connectors shall be provided with an excess flow valve
to minimize the flow of gas in the event the fuel line ruptures.

c. LP-Gas heaters having inputs above 50,000 British thermal
unit (Btu) per hour shall be equipped with either a pilot, which
must be lighted and proved before the main burner can be
turned on, or an electronic ignition. [These provisions do not
apply to portable heaters under 7,500 Btu per hour when used
with containers having a maximum water capacity of 2.5 Ib

(1.1 kg)].
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d. Container valves, connectors, regulators, manifolds, piping,
and tubing shall not be used as structural support for LP-Gas
heaters.

e. Heaters, other than integral heater-container units, shall be
located at least 6 ft (1.8 m) from any LP-Gas container (this
shall not prohibit the use of heaters designed specifically for
attachment to the LP-Gas container or to a supporting standard,
provided they are designed and installed to prevent direct or
radiant heat application from the heater into the containers).
Blower and radiant type heaters shall not be directed toward
any LP-Gas container within 20 ft (6 m).

f. If two or more heater-container units (of either the integral or
non-integral type) are located in an unpartitioned area of the
same floor, the container or containers of each unit shall be
separated from the container or containers of any other unit by
at least 20 ft (6 m).

g. When heaters are connected to containers for use in an
unpartitioned area on the same floor, the total water capacity of
containers, manifolded together for connection to a heater(s),
shall not be greater than 735 Ib (333.3 kg) (nominal 300 Ib
(136 kg) LP-Gas capacity). Such manifolds shall be separated
by at least 20 ft (6 m).

09.D.20 Installation of heating equipment in service or lubrication
areas.

a. Heating equipment installed in lubrication or service areas
where there is no dispensing or transferring of flammable liquids
shall be installed such that the bottom of the heating unit is at
least 18 in (.5 m) above the floor and is protected from damage.

b. Heating equipment installed in lubrication or service areas
where flammable liquids are dispensed shall be of a type
approved for garages and shall be installed at least 8 ft (2.4 m)
above the floor.
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09.E FIRST RESPONSE FIRE PROTECTION

09.E.01 Portable fire extinguishers shall be provided where
needed as specified in Table 9-4. Fire extinguishers shall be
inspected monthly and maintained as specified in NFPA 10.
Records shall be kept on a tag or label attached to the extinguisher,
on an inspection check list maintained on file, or by an electronic
method that provides a permanent record. The date the inspection
was performed and the initials of the person performing the
inspection shall be recorded.

09.E.02 Approved fire extinguishers.
a. Fire extinguishers shall be approved by a nationally
recognized testing laboratory and labeled to identify the listing

and labeling organization and the fire test and performance
standard that the fire extinguisher meets or exceeds.
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FIRE EXTINGUISHER DISTRIBUTION
Occupancy
Low Hazard Medium Hazard High Hazard
Class A | Class Class A Class B Class Class
B A B
Minimum 2-A 5-Bor | 2-A 10-B or 4-A 40-B or
rating for 10-B® 20-B 80-B@
single
extinguisher
Maximum 3,000 ft* | n/a 1,500 ft* | n/a 1,000 | n/a
coverage ft*
(floor area)
per unit of A-
rating
Maximum 11,250 n/a 11,250 n/a 11,250 | n/a
floor area for | ft* ft? ft*
extinguisher
Maximum 75 ft 30 ft 75 ft 30 ftfor | 75ft 30 ft for
travel for 5-B 10-B 40-B
distance to 50 ft 50 ft for 50 ft for
extinguisher for 10- 20-B 80-B
B

(1) up to 3 foam extinguishers of at least 2 1/2 gal (9.5 L) capacity may be used
to fulfill low hazard requirements

(2) up to 3 aqueous film foaming foam (AFFF) extinguishers of at least 2 1/2 gal
(9.5 L) capacity may be used to fulfill high hazard requirements

Derived from NFPA 10

In multiple-story facilities, at least 1 extinguisher shall be adjacent to stairways.
On construction and demolition projects, a 1/2 in (1.2 cm) diameter garden hose,
not to exceed 100 ft (30.4 m) in length and equipped with a nozzle, may be
substituted for a 2-A rated fire extinguisher provided it its capable of discharging
a minimum of 5 gal (18.9 L) per minute with minimum hose stream range of 30 ft
(9.1 m) horizontally. The garden hose lines shall be mounted on conventional
racks or reels. The number of location of hose racks or reels shall be such that
at least 1 hose stream can be applied to all points in the area.
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b. Fire extinguishers shall be marked with their letter (class of
fire) and numeric (relative extinguishing effectiveness)
classification.

c. Fire extinguishers using carbon tetrachloride or
chlorobromomethane extinguishing agents are prohibited.

d. Soldered or riveted shell self-generating foam or gas
cartridge water-type portable extinguishers that are operated by
inverting the extinguisher to rupture or initiate an uncontrollable
pressure generating chemical reaction to expel the agent are
prohibited.

09.E.03 Fire extinguishers shall be in a fully charged and operable
condition and shall be suitably placed, distinctly marked, and
readily accessible.

09.E.04 When portable fire extinguishers are provided for
employee use in the workplace, the employer shall provide training
(upon initial employment and at least annually thereafter) in the
following:

a. General principles of fire extinguisher use and the hazards
involved with incipient stage fire fighting to all employees; and

b. Use of the appropriate firefighting equipment to those
employees designated in an emergency action plan to use
firefighting equipment.

09.E.05 Approved fire blankets shall be provided and kept in
conspicuous and accessible locations as warranted by the
operations involved.

09.E.06 No fire shall be fought where the fire is in imminent danger

of contact with explosives. All persons shall be removed to a safe
area and the fire area guarded against intruders.
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09.E.07 Standpipe and hose system equipment.

a. Standpipes shall be located or otherwise protected against
damage. Damaged standpipes shall be repaired promptly.

b. Reels and cabinets used to contain fire hose shall be
designed and maintained to ensure the prompt use of the hose
valve, hose, and other equipment. Reels and cabinets shall be
conspicuously identified and used only for fire equipment.

c. Hose outlets and connections shall be located high enough
above the floor to avoid their obstruction and to be accessible to
employees. To ensure hose connections are compatible with
support fire equipment, screw threads shall be standardized or
adapters shall be provided throughout the system.

d. Standpipe systems shall be equipped with vinyl type or lined
hoses of such length that friction loss resulting from water
flowing through the hose will not decrease the pressure at the
nozzle below 30 psi (206.8 kPa) gauge. The dynamic pressure
at the nozzle shall be within 30 psi (206.8 kPa) gauge and

125 psi (861.8 kPa) gauge.

e. Standpipe hoses shall be equipped with basic spray nozzles
with a straight stream to wide stream spray pattern. Nozzles
shall have a water discharge control capable of functions
ranging from full discharge to complete shutoff.

09.E.08 The following tests shall be performed on standpipe and
hose systems before placing them in service:

a. Piping (including yard piping) shall be hydrostatically tested
for at least 2 hours at not less than 200 psi (1378.9 kPa) (or at
least 50 psi (344.7 kPa) in excess of normal pressure when the
normal pressure is greater than 150 psi (1034.2 kPa)); and

b. Hose shall be hydrostatically tested with couplings in place at
a pressure of not less than 200 psi (1378.9 kPa). This pressure
shall be maintained for at least 15 seconds, but not more than
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1 minute, during which time the hose shall not leak nor shall the
jacket thread break.

09.E.09 Standpipe and hose system inspection and maintenance.

a. Water supply tanks shall be kept filled to the proper level
except during repairs. When pressure tanks are used, proper
pressure shall be maintained at all times except during repairs.

b. Valves in the main piping connections to the automatic
sources of water supply shall be kept fully open at all times,
except during repairs.

c. Hose systems shall be inspected at least annually and after
each use to assure that all equipment is in place, available for
use, and in operable condition.

d. When the system or any portion of the system is found not to
be serviceable, it shall be removed for repair and replaced with
equivalent protection (such as fire watches and extinguisher)
until the repairs are complete.

e. Hemp and linen hoses shall be unracked, physically
inspected for deterioration, and reracked using a different fold
pattern at least annually.

09.E.10 The minimum water supply for standpipe and hose
systems provided for the use of employees shall be sufficient to
provide 100 gal (0.37 m®) per minute for at least 30 minutes.

09.E.11 For all structures in which standpipes are required, or
where standpipes exist in structures being altered, the standpipes
shall be brought up as soon as practical and maintained as
construction progresses so that they are always ready for fire
protection use. There shall be at least one standard hose outlet at
each floor.

09.E.12 For employees that may encounter incipient stage wild
land fires, local safety programs shall provide basic training (upon
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initial employment and at least annually thereafter) in techniques
commonly used to extinguish incipient stage wild land fires and the
hazards associated with such fire fighting activities.

09.F FIXED FIRE SUPPRESSION SYSTEMS

09.F.01 Fixed fire suppression systems shall be designed,
installed, and acceptance-tested in accordance with requirements
of the NFPA.

09.F.02 Fixed fire suppression systems shall be inspected and
maintained in accordance with UFC 3-600-02, O&M: Inspection,
Testing, and Maintenance of Fire Protection Systems”. Inspection
and maintenance dates shall be recorded on the container, on a tag
attached to the container, or in a central location.

09.F.03 Automatic sprinkler systems shall be protected from
damage.

09.F.04 Vertical clearance of at least 18 in (45.7 cm) shall be
maintained between the top of stored material and sprinkler
deflectors.

09.F.05 If a fixed extinguishing system becomes inoperable, the
employer shall notify the employees and take necessary
precautions to assure their safety until the system is restored to
operating order.

09.F.06 Effective safeguards shall be provided to warn employees
against entry into fixed extinguishing system discharge areas where
the atmosphere remains hazardous to employee safety and health.
Manual operating devices shall be identified as to the hazard
against which they will provide protection.

09.F.07 Warning or caution signs shall be posted at the entrance
to, and inside, areas protected by fixed extinguishing systems that
use agents in concentrations known to be hazardous to employee
safety and health.
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09.F.08 Dry chemical fixed extinguishing systems.

a. Dry chemical extinguishing agents shall be compatible with
any foams or wetting agents with which they are used.

b. Dry chemical extinguishing agents of different compositions
shall not be mixed together.

c. Dry chemical extinguishing systems shall be refilled with the
chemical stated on the approval nameplate or an equivalent
compatible material.

09.F.09 Gaseous agent fixed extinguishing systems.

a. Agents used for initial supply and replenishment shall be of a
type approved for the system's application.

b. Employees shall not be exposed to toxic levels of the
gaseous agent or its decomposition products.

09.F.10 When water and spray foam fixed extinguishing systems
are used, the drainage of water shall be away from work areas and
routes of emergency egress.

09.G FIREFIGHTING EQUIPMENT

09.G.01 Firefighting equipment shall be provided and installed in
accordance with applicable NFPA and OSHA regulations.

09.G.02 No fire protection equipment or device shall be made
inoperative or used for other purposes, unless specifically approved
by the GDA.

09.G.03 If fire hose connections are not compatible with local
firefighting equipment, adapters shall be made available.
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09.H FIRE DETECTION AND EMPLOYEE FIRE ALARM
SYSTEMS

09.H.01 Fire detection and employee fire alarm systems shall be
designed and installed in accordance with requirements of NFPA
and OSHA.

09.H.02 Fire detection systems and components shall be restored
to normal operating condition as soon as possible after each
test/alarm. Spare devices and components shall be maintained in
sufficient quantities for the prompt restoration of the system.

09.H.03 Fire detection systems shall be maintained in operable
condition except during maintenance or repairs.

a. Fire detectors and detector systems shall be tested and
adjusted as often as necessary to maintain operability and
reliability; factory calibrated detectors need not be adjusted
after installation.

b. Pneumatic and hydraulic operated detection systems
installed after January 1, 1981, shall be equipped with
supervised systems.

c. The servicing, testing, and maintenance of fire detection
systems shall be performed by a trained person knowledgeable
in the operations and functions of the system.

d. Fire detectors that need to be cleaned of dirt, dust, or other
particulate matter to be fully functional shall be cleaned at
regular intervals.

09.H.04 Fire detection systems and devices shall be protected
from weather, corrosion, and mechanical and physical damage.

09.H.05 Fire detectors shall be supported independently of their
control wiring or tubing.
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09.H.06 An alarm system shall be established by the employer so
that employees on the site and the local fire department can be
alerted of an emergency.

09.H.07 Manually operated alarm actuation devices shall be
conspicuous and accessible and inspected and maintained in
operable condition.

09.H.08 The alarm shall be distinctive and recognizable as a signal
to evacuate the work area or to perform actions designated in the
emergency action plan.

a. The alarm shall be capable of being perceived above ambient
noise and light levels by all employees in the affected area.

b. Tactile devices may be used to alert those employees who
would not otherwise be able to recognize the audible or visual
alarm.

09.H.09 Employees shall be instructed in the preferred means of
reporting emergencies, such as manual pull box alarms, public
address systems, or telephones.

a. The alarm code and reporting instructions shall be
conspicuously posted at phones and at employee entrances.

b. Reporting and evacuating instructions shall be conspicuously
posted.

c. For work at installations that are equipped with radio wave
fire alarm systems, a compatible fire alarm transmitter should be
used at the construction site.

09.1 FIREFIGHTING ORGANIZATIONS - TRAINING AND
DRILLING

09.1.01 Firefighting organizations shall be provided to assure
adequate protection to life and property. NFPA recommendations

9-32



EM 385-1-1
05 Jul 11

shall be used for determining type, size, and training of fire fighting
organizations.

09.1.02 Fire brigade drills shall be held to assure a well-trained and
efficient operating force. Records of such drills shall be maintained
at the installation.

09.1.03 Demonstration and training in first-aid firefighting shall be
conducted at intervals to ensure that project personnel are familiar
with, and capable of operating, firefighting equipment.

09.J FIRE PATROLS

09.J.01 When watch personnel or guards are provided, they shall
make frequent rounds through buildings and storage areas when
work is suspended.

09.J.02 Smoke detectors shall be installed and maintained where
personnel are quartered.

09.J.03 In any instance where combustible materials have been
exposed to fire hazards (such as welding operations, hot metals, or
open flame), a fire watch shall be assigned to remain at the location
for at least one (1) hour after the exposure has ended.

09.K USACE WILD LAND FIRE CONTROL

09.K.01 At all USACE facilities and areas with potential exposure
to wild land fire, whether prescribed or planned, a wild land fire
management plan shall be developed. The plan, which is further
detailed in EP 1130-2-540, shall address prescribed fire and wild
fire prevention and suppression, shall include the following items,
and shall be updated annually:

a. Anindividual prescribed fire burn plan procedure, as outlined
in EP 1130-2-540, that requires individual burn plans to include
an AHA and an on-site safety meeting to include discussion of
predicted weather patterns, escape route(s), and safety zone(s);
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b. An analysis of wild land fire causes and special wild fire
hazards and risks;

c. Proposed measures to reduce wild fire occurrence and
decrease fire damage;

d. Procedures for public education and wild fire prevention sign
posting (including procedures for keeping the public informed of
the current fire danger rating);

e. Provisions for cooperative efforts with all other neighboring
wild land fire management protection agencies;

f. The in-house wild land fire management or control team
organization and personnel roster, training and equipment
requirements, and notification procedures;

g. A listing of cooperating agencies and notification procedures,
(including any mutual aid agreements with adjacent fire
departments and agencies);

h. A listing of additional available resources for work force,
equipment, supplies, and facilities, and contracting or
procurement information;

i. An up-to-date map(s) of the managed and/or protected
area(s) that shows boundaries, roads, and other means of
access, heliports, airports, water sources, special hazards, and
special fire risks;

J- A listing of weather information sources;

k. Procedures for public notification; and

I. A pre-attack fire suppression plan as outlined in EP 1130-2-
540.

9-34



EM 385-1-1
05 Jul 11

09.K.02 Wild land fire management teams and operations should
be organized and conducted in accordance with the requirements
of NFPA 1143.

a. Wild land fire management team personnel shall, as a
minimum, receive training that will include fire line safety, basic
wild land fire behavior, basic wild land fire suppression tactics,
communications procedures, first aid and use, limitations and
care of protective and firefighting equipment.

b. Firefighting equipment shall be maintained in working and
ready condition.

c. PPE, fire-resistant clothing, safety hard hats, safety toe (non
steel-toe) leather boots, goggles, and fire resistant gloves, as
required by NFPA 1143, part A.6.2.4.1 and NFPA 1977, shall be
provided and maintained in working and ready condition. > See
also Section 5.

d. Employees engaged in fire management activities shall be
examined, as part of their medical surveillance, by a physician
and certified to be physically able to perform assigned fire
management duties.

e. Communication equipment shall be provided to personnel as
necessary for coordination, control, and emergency needs.

09.K.03 Recommendations of NFPA 1143 shall be complied with
in wild land fire situations not covered in this Section.

09.K.04 Wild land fire management teams shall consist of two or
more qualified individuals.
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SECTION 10

WELDING AND CUTTING
10.A GENERAL

10.A.01 Welders, cutters, and their supervisor shall be trained in
the safe operation of their equipment, safe welding/cutting
practices, and welding/cutting respiratory and fire protection.

> AIHA publication "Welding Health and Safety: A Field Guide
for OEHS Professionals” is recommended.

10.A.02 All welding equipment shall be inspected before each use
to ensure that all required safety devices and ancillary equipment
are in place and properly functioning. Defective equipment shall be
removed from service, replaced or repaired, and reinspected before
again being placed in service.

10.A.03 Electrical and pressurized system requirements.

a. Welding cylinders and their use and maintenance shall meet
the applicable requirements of Section 20.

b. Arc welding and cutting systems and their use shall meet the
applicable requirements of this section.

10.A.04 Arc welding and cutting operations shall be shielded by
noncombustible or flameproof screens that will protect employees
and other persons working in the vicinity from the direct rays of the
arc, sparks, molten metal, spatter, and chipped slag.

10.A.05 Cable, hoses, and other equipment shall be kept clear of
passageways, ladders, and stairways.

10.A.06 Welding and cutting of hazardous materials.

a. When welding, cutting, or heating on steel pipelines
containing natural gas, 49 CFR 192 shall apply.
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b. Before welding, cutting, or heating is commenced on any
surface covered by a preservative coating whose flammability is
not known, a test shall be made to determine its flammability.
Preservative coatings shall be considered highly flammable
when scrapings burn with extreme rapidity.

c. Preservative coatings shall be removed a sufficient distance
from the area to be heated to ensure any temperature increase
of the unstripped metal will not be appreciable; artificial cooling
of the metal surrounding the heating area may be used to limit
the area to be stripped.

d. When welding, cutting, or heating toxic surface coatings
(paints, preservatives, surface stripping chemicals, etc.) in
enclosed spaces, all surfaces covered with the coatings shall be
stripped of such for a distance of at least 4 in (10.1 cm) from the
area of heat application or the employees shall be protected by
airline respirators.

10.A.07 All structural welding performed on critical items, such as
scaffolding, shoring, forms, ladders, piling, etc., as well as other
critical items as designated by the GDA, shall only be performed by
welders certified in accordance with American Welding Society
(AWS) standards using qualified and approved welding practices
and procedures (AWS certification or approved equivalent
organization which trains to AWS standards).

10.A.08 Before heat is applied to a drum, container, or hollow
structure, a vent or opening shall be provided for the release of any
built-up pressure generated during the application of heat.

10.A.09 Employees performing welding, cutting, and heating work
shall be protected by PPE appropriate for the hazards that they
may encounter and based upon the results of an AHA conducted
specifically for the welding, cutting, or heating operation that they
will be performing. All required respiratory, eye and face, noise,
head, foot, and skin protection equipment shall be selected and
used in accordance with Section 5.
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10.A.10 All welding and cutting equipment and operations shall be
in accordance with standards and recommended practices of
American National Standards Institute (ANSI)/American Welding
Society (AWS) Z49.1.

10.B RESPIRATORY PROTECTION

10.B.01 All welding, cutting, and heating operations shall be
ventilated (natural or mechanical) such that personnel exposures to
hazardous concentrations of airborne contaminants are within
acceptable limits. > See Section 6.

10.B.02 Welding, cutting, and heating not involving conditions or
materials described in this Section may normally be done without
mechanical ventilation or respiratory protective equipment.

10.B.03 Either general mechanical or local exhaust ventilation shall
be provided whenever welding, cutting, or heating is performed in a
confined space. > See 10.A.06.d and 10.B.05.

10.B.04 Materials of toxic significance. Welding, cutting, or heating
operations that involve or generate any of the substances listed
below shall be performed in accordance with the following
subparagraphs: Antimony, Arsenic, Barium, Beryllium, Cadmium,
Chromium, Chromium (VI), Cobalt, Copper, Lead, Manganese,
Mercury, Nickel, Ozone, Selenium, Silver, or Vanadium. > See
also 10.A.06.d.

a. Whenever these materials are encountered in confined
spaces, local mechanical exhaust ventilation and personal
respiratory protective equipment shall be used. The use of local
mechanical exhaust ventilation systems that permit the re-entry
of exhaust air back into the work area, or local exhaust which
incorporate a system for the filtration and recirculation of
exhaust air back into the work area shall not be permitted.

b. Whenever these materials, except beryllium and chromium
(V1), are encountered in indoor operations, local mechanical
exhaust ventilation systems that are sufficient to reduce and
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maintain personal exposures to within acceptable limits shall be
used. The use of local mechanical exhaust systems that permit
the re-entry of exhaust air back into the work area, or that
include a system for the filtration and the recirculation of
exhaust air back into the work area are not permitted. When
either beryllium or chromium (V1) is encountered in indoor
operations, approved local mechanical exhaust ventilation
systems and personal respiratory protection shall be used.

c. Whenever these materials, except beryllium and chromium
(VI), are encountered in outdoor operations, and local
mechanical exhaust ventilation systems sufficient to reduce and
maintain personal exposures to within acceptable limits are not
provided, then appropriate respiratory protective equipment
shall be used.

d. Whenever beryllium and chromium (VI), are encountered in
outdoor operations, the need for and type of engineering and
work practice controls to be implemented, as well as the need
for and type of respiratory protection to be provided shall be
based upon the results of an initial worker exposure assessment
and exposure determination with regards to these substances.

e. Workers may be exposed to hazardous concentrations of
chromium (V1) while welding, cutting or performing hot work on
stainless steel, high chrome alloys or chrome-coated metal, or
during the application and removal of chromate-containing
paints and other surface coatings. > See OSHA'’s Standard for
Hexavalent Chromium (Chromium (VI), 29 CFR 1926.1126.

10.B.05 Welding, cutting, or heating operations that involve or
generate fluorine or zinc compounds shall be performed in
accordance with the following:

a. In confined spaces, local mechanical exhaust ventilation and

personal respiratory protection sufficient to maintain exposures
to within acceptable limits shall be used.
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b. In open spaces, sampling shall be performed to determine
concentrations of fluorides or zinc compounds and the need for
local exhaust ventilation and personal respiratory protection
sufficient to maintain exposures to within acceptable limits.

10.B.06 Arc and gas cutting. Oxygen cutting using either an iron
powder or chemical flux, gas-shielded arc cutting, and plasma
cutting shall employ local mechanical exhaust ventilation or other
means adequate to remove the fumes generated.

10.B.07 Other persons exposed to the same atmosphere as
welders or cutters shall be protected in the same manner as
welders or cutters.

10.C FIRE PROTECTION

10.C.01 Suitable fire extinguishing equipment of sufficient capacity
shall be provided in the immediate vicinity of welding or cutting
operations and maintained in a state of constant readiness for
immediate use. Hot work permits shall be required on Government
installations when welding, cutting, or heating operations are
performed unless otherwise indicated by the GDA.

10.C.02 Before conducting welding or cutting operations, the area
shall be surveyed to ensure it is free of the following hazards:

a. Proximate combustible materials,

b. The presence or possible generation of potentially explosive
atmospheres (flammable gases, vapors, liquids, or dusts); and

c. The presence or nature of an oxygen-enriched atmosphere.

10.C.03 Hierarchy of fire control. Objects to be welded, cut, or
heated shall be:

a. Moved to a location free of dangerous combustibles;
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b. If the work cannot be moved, all moveable fire hazards in
the vicinity shall be taken to a safe place (moved at least 35 ft
(20.6 m) horizontally from the welding or cutting area) or the
combustible material and construction shall be protected from
the heat, sparks, and slag of welding;

c. When welding or cutting must be done in a location where
combustible or flammable materials are located, inspection and
authorization by the GDA shall be required before such
operations are begun (the location shall be checked for latent
fires by qualified fire watch personnel after the work is
completed).

10.C.04 When a welding, cutting, or heating operation is such that
normal fire prevention precautions are not sufficient, additional
qualified fire watch personnel shall be assigned to guard against
fire and shall be instructed in anticipated fire hazards and how fire
fighting equipment is to be used. > See 09.J.03,

10.C.05 When welding or cutting is to be done over combustible
flooring, the flooring shall be protected by fire-resistant shielding,
covered with damp sand, or kept wet. Where flooring is wet or
damp, personnel operating arc welding or cutting equipment shall
be protected from potential shock hazards.

10.C.06 Noncombustible barriers shall be installed below welding
or burning operations in a shaft or raise,

10.C.07 Openings or cracks in walls, floors, or ducts within 35 ft
(10.6 m) of the site of welding or cutting operations shall be tightly
covered to prevent the passage of sparks to adjacent areas.

10.C.08 Where welding or cutting is to be done near walls,
partitions, ceilings, or roofs of combustible construction, fire
resistant guards shall be provided to prevent ignition.

10.C.09 Where welding or cutting is to be done on a metal wall,
partition, ceiling, or roof, precautions shall be taken to prevent
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ignition, due to heat conduction or radiation, of combustibles on the
other side.

10.C.10 Welding or cutting shall not be done on a metal partition,
wall, ceiling, or roof with a combustible covering nor on walls or
partitions of combustible sandwich-type panel construction.

10.C.11 Before welding or cutting drums, tanks, or other containers
and equipment that have contained hazardous materials, the
containers shall be thoroughly cleaned in accordance with NFPA
326 and ANSI/AWS F4.1.

10.C.12 Hot tapping or other welding or cutting on a flammable gas
or liquid transmission or distribution pipeline shall be performed
only by personnel qualified to make hot taps and only with the
permission of the GDA.

10.C.13 When welding or cutting is to be conducted near a
sprinkler head, a wet cloth or equivalent protection shall be used to
cover the sprinkler head and then removed at the completion of the
welding or cutting operation.

10.C.14 When welding or cutting in areas protected by fire
detection and suppression systems, precautions shall be taken to
avoid accidental initiation of these systems.

10.D OXYFUEL GAS WELDING AND CUTTING

10.D.01 Oxyfuel gas welding and cutting equipment shall be listed
by a nationally-recognized testing laboratory.

10.D.02 Oxygen cylinders and apparatus.
a. Oxygen cylinders and apparatus shall be kept free from aill,
grease, and other flammable or explosive substances and shall

not be handled with oily hands or gloves.

b. Oxygen cylinders and apparatus shall not be used
interchangeably with any other gas.
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10.D.03 Hose and hose connections.

a. Fuel gas hose and oxygen hose shall be readily
distinguishable from each other.

b. Oxygen and fuel gas hoses shall not be interchangeable.
A single hose having more than one gas passage shall not be
used.

c. Hose couplings of the type that can be unlocked or
disconnected without a rotary motion are prohibited.

d. Hose that has been subject to flashback or that shows
evidence of severe wear or damage shall be tested to twice the
normal pressure to which it is subjected, and in no case less
than 300 psi (2068.4-kPa) gauge. Damaged hose and hose
connectors, or hose and hose connectors in questionable
condition, shall not be used.

e. When parallel runs of oxygen and fuel gas hose are taped
together, not more than 4 out of every 12 in (10 out of every
30.4 cm) shall be covered by tape.

f. Boxes used for the storage of gas hose shall be ventilated.
g. Hose connections shall be clamped or otherwise securely
fastened in a manner that will withstand, without leakage, twice
the pressure to which they are normally subjected in service, but
not less than 300 psi (2,068 kPa) gauge.

10.D.04 Torches.
a. Torches shall be inspected before each use for leaking

shutoff valves, hose couplings, and tip connections. Defective
torches shall not be used.
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b. Hoses shall be purged individually before lighting the torch
for the first time each day. Hoses shall not be purged into
confined spaces or near ignition sources.

c. Clogged torch tip openings shall be cleaned with suitable
cleaning wires, drills, or other devices designed for such
purposes.

d. Torches shall be lighted by friction lighters or other approved
devices, not by matches or from hot work.

10.D.05 Torch valves shall be closed and the gas supply shut off
whenever work is suspended.

10.D.06 The torch and hose shall be removed from confined
spaces whenever work is suspended.

10.D.07 Protective equipment.

a. Oxyfuel gas, and other oxygen-fuel gas welding and cutting
systems using cylinder-regulator-hose-torch shall be equipped
with both a reverse-flow check valve and a flash arrestor, in
each hose, at the torch handle or at the regulator.

b. When oxygen-fuel gas systems are manifolded together the
provisions of NFPA 51 shall apply.

10.D.08 Connection of multiple sets of oxyacetylene hoses to a
single regulator on a single set of oxyacetylene tanks may only be
accomplished by installing a commercially available fitting approved
by Compressed Gas Association (CGA) standards and listed by a
nationally-recognized testing laboratory. The fitting shall be
installed on the output side of the regulator and shall have a built-in
shut-off valve and reverse-flow check valve on each branch.

10.D.09 Acetylene regulators shall not be adjusted to permit a
discharge greater than 15 psi (103.4 kPa) gauge.
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10.E ARC WELDING AND CUTTING

10.E.01 Electric welding apparatus shall be installed, maintained,
and operated in accordance with the NEC.

10.E.02 Manual electrode holders.

a. Only manual electrode holders specifically designed for arc
welding and cutting of a capacity capable of safely handling the
maximum rated current required by the electrodes shall be
used.

b. All current carrying parts passing through the portion of the
holder that is gripped by the welder or cutter, and the outer
surfaces of the jaws of the holder, shall be fully insulated
against the maximum voltage encountered to ground.

10.E.03 Welding cables and connectors.

a. Cables shall be completely insulated, flexible, capable of
handling the maximum current requirements of the work in
progress, and in good repair. Cables in need of repair shall not
be used.

b. Welding cables shall be inspected for wear or damage
before each use. Cables with damaged insulation or connectors
shall be replaced or repaired to achieve the same mechanical
strength, insulating quality, electrical conductivity, and water
tightness of the original cable. Cables containing splices or
repaired insulation within a minimum distance of 10 ft (3 m) from
the end of the cable to which the electrode holder is connected
shall not be used.

c. Where it becomes necessary to connect or splice lengths of
cable together, insulated connectors of a capacity at least
equivalent to that of the cable shall be used. When connections
are affected by cable lugs, they shall be securely fastened
together to give good electrical contact and the exposed metal
parts of the lugs shall be completely insulated. The joining of
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lengths of cable shall be accomplished by methods specifically
intended for that purpose and connection methods shall provide
insulation adequate for the service conditions.

10.E.04 The frames of arc welding and cutting machines shall be
grounded either by a third wire in the cable connecting the circuit
conductor or by a separate wire that is grounded at the source of
the current.

10.E.05 Neither terminal of the welding generator shall be bonded
to the frame of the welder.

10.E.06 Pipelines containing gases or flammable liquids or
conduits carrying electrical conductors shall not be used for a
ground return circuit.

10.E.07 Circuits from welding machines used for other than
welding tools shall be grounded.

10.E.08 Welding supply cables shall not be placed near power
supply cables or other high-tension wires.

10.E.09 Welding leads shall not be permitted to contact metal parts
supporting suspended scaffolds.

10.E.10 Switching equipment for shutting down the welding
machine shall be provided on or near the welding machine.

10.E.11 Equipment shall be shut down when the leads are
unattended.

10.E.12 Arc welding and cutting operations shall be shielded by
noncombustible or flameproof screens to protect employees and
other visitors from the direct rays of the arc.

10.E.13 Coiled welding cable shall be spread out before use.
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10.F GAS METAL ARC WELDING

10.F.01 Chlorinated solvents shall be kept at least 200 ft (61 m)
away from the exposed arc, unless shielded. Surfaces prepared
with chlorinated solvents shall be dry before welding is permitted on
such surfaces.

10.F.02 Persons in the area not protected from the arc by
screening shall be protected by filter lenses. When two or more
welders are exposed to each other's arc, filter lens goggles shall be
worn under welding helmets. Hand shields shall be used to protect
the welders against flashes and radiant energy when either the
helmet is lifted or the shield is removed.

10.F.03 Welders and other persons who are exposed to radiation
shall be protected so that the skin is covered to prevent burns and
other damage by ultraviolet rays. Welding helmets and hand
shields shall be free of leaks, cracks, openings, and highly
reflective surfaces.

10.F.04 When gas metal arc welding is performed on stainless
steel, chrome alloy steel, or chrome-coated metal, personnel shall
be protected against dangerous concentrations of nitrogen dioxide
and other air contaminants such as chromium (VI), by means of an
approved local exhaust ventilation system that is capable of
reducing and maintaining personal exposures to within permissible
limits, or by means of other effective work practice and engineering
controls such as the use of an argon-rich (> 75% argon) shielding
gas for use in gas metal arc welding (GMAW) or flux cored arc
welding (FCAW) operations. Wherever engineering and work
practice controls are not sufficient to reduce employee exposures
below permissible limits, the employer shall use them to reduce
employee exposures to the lowest levels achievable, and shall
supplement such methods by the use of respiratory protection that
complies with the requirements of this Section and Section 05.
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SECTION 11

ELECTRICAL
11.A GENERAL

11.A.01 Approval and qualification. The term “Qualified Person”,
as used in this section, refers to “Qualified Person, Electrical”.
> See Appendix Q.

a. All electrical wiring and equipment shall be a type listed by a
nationally recognized testing laboratory for the specific
application for which it is to be used.

b. All electrical work shall comply with applicable National
Electrical Safety Code (NESC), National Electric Code (NEC),
OSHA and USCG regulations.

c. Electrical work shall be performed by Qualified Personnel
with verifiable credentials who are familiar with applicable code
requirements. Verifiable credentials consist of State, National
and/or Local Certifications or Licenses that a Master or
Journeyman Electrician may hold, depending on work being
performed, and should be identified in the appropriate AHA.

(1) USACE and/or other Government designated electricians
having attained Journeyman Level qualification via completion
of USACE/Government-sponsored electrical training programs
are considered to be in compliance with this requirement.

(2) Journeyman/Apprentice ratio shall be in accordance with
State, Local and Host Nation requirements applicable to where
work is being performed.

11.A.02 Isolation.

a. Before work is begun, the person in charge shall ascertain by
inquiry, by direct observation, or by instruments, whether any
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part of an electric power circuit (exposed or concealed) is
located such that the performance of work could bring any
person, tool, or machine into physical or electrical contact with
it.

b. Whenever possible, all equipment and circuits to be worked
on shall be de-energized before work is started and personnel
protected by clearance procedures, lockout/tagout, and
grounding. On each machine operated by electric motors,
positive means shall be provided for rendering such controls or
devices inoperative while repairs or adjustments are being
made to the machines they control. > See Section 12.

c. Energized work may never be performed without prior
authorization. If it is determined that equipment must be worked
in an energized condition, an energized work permit shall be
submitted to GDA for acceptance. > See NFPA 70E. Permits
must be prepared in advance and include, as a minimum:

(1) Description of work and location;

(2) Justification for why the work must be performed in an
energized condition;

(3) Description of work practices to be followed;

(4) An electrical shock analysis and boundaries (safe working
distances);

(5) Arc flash hazard analysis and flash boundary determination;
(6) Necessary PPE to safely perform the task;

(7) Means to restrict access of unqualified persons in work
area,

(8) Evidence of completing the job briefing, i.e., safety, tools,
PPE or any other hazards and controls.
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d. Live parts of wiring or equipment shall be guarded to protect
all persons or objects from harm.

e. Transformer banks and high voltage equipment shall be
protected from unauthorized access; entrances not under
constant observation shall be kept locked; metallic enclosures
shall be grounded and signs warning of high voltage and
prohibiting unauthorized entrance shall be posted at entrances.

f. Enclosure gates or doors shall swing outward or provide
clearance from installed equipment.

11.A.03 Flexible cords.

a. For construction sites, all flexible cords shall be inspected by
the user of the cord at least daily.

b. Flexible cord sets used on construction sites or in damp
locations shall contain the number of conductors required for the
service plus an equipment ground wire. The cords shall be hard
usage or extra hard usage as specified in the NEC.

c. Electric wire and flexible cord passing through work areas
shall be protected from damage (including that caused by foot
traffic, vehicles, sharp corners, protections, and pinching).
Flexible cords and cables passing through holes shall be
protected by bushings or fittings.

d. Flexible cord shall be used only in continuous lengths without
splice or tap. The repair of hard-service cord 14 AWG and
larger shall be permitted if conductors are spliced in accordance
with NEC (the splices are made by a qualified electrician, the
insulation is equal to the cable being spliced, and wire
connections are soldered).

e. Patched, oil-soaked, worn, or frayed electric cords or cables
shall not be used.
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f. Extension cords or cables shall be supported in place at
intervals that ensure that they will be protected from physical
damage. Support shall be in the form of cable ties, straps or
similar type fittings installed so as not to cause damage. They
shall not be hung from nails, or suspended by bare wire.

11.A.04 When it is necessary to work on energized lines or
equipment, rubber gloves and other protective equipment or hotline
tools meeting the provisions of ANSI and ASTM standards shall be
used. For work on energized equipment, only tools insulated for
the voltage shall be used. > See Section 05.G.

11.A.05 The Qualified Person is responsible for determining the
number of workers required to perform the job safely and shall
identify work hazards and controls in corresponding AHA. Work
must be performed with a sufficient number of workers to provide a
safe working environment.

11.A.06 Switchboxes, receptacle boxes, metal cabinets,
enclosures around equipment, and temporary power lines shall be
marked to indicate the maximum operating voltage.

11.A.07 Insulation mats or platforms of substantial construction
and providing good footing shall be placed on floors and on the
frames of equipment having exposed live parts so that the operator
or persons in the vicinity cannot touch such parts unless standing
on the mats, platforms, or insulated floors.

11.A.08 Suitable barriers or other means shall be provided to
ensure that workspace for electrical equipment cannot be used as a
passageway when energized parts of electrical equipment are
exposed.

11.A.09 When fuses are installed or removed with one or both
terminals energized, special tools insulated for the voltage shall be
used.

11.A.10 Attachment plugs and receptacles.
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a. Plugs and receptacles shall be kept out of water unless of an
approved submersible type.

b. Attachment plugs for use in work areas shall be constructed
so that they will endure rough use and shall be equipped with a
cord grip to prevent strain on the terminal screws.

c. Attachment plugs and other connectors supplying equipment
at more than 300 volts shall be skirted or otherwise designed so
that arcs will be confined.

d. When a National Electrical Manufacturers Association
(NEMA) standard configuration exists for a particular voltage,
amperage, frequency, or type of current, the NEMA standard
plug and receptacle shall be used.

11.A.11 Portable hand lamps.

a. Portable hand lamps shall be of molded composition or
another type approved for the purpose.

b. Metal-shell, paper-lined lamp holders shall not be used.

c. Hand lamps shall be equipped with a handle and with a
substantial guard over the bulb. The guard shall be attached to
the lamp holder or the handle.

11.A.12 An AHA and written work procedures must be prepared for
unusual or complicated work activities or any activity identified by
the Qualified Person. > See Section 01.

11.B ARC FLASH

11.B.01 Whenever it is necessary to work on energized parts
greater than 50 volts to ground, a risk/hazard analysis/arc flash
hazard analysis will be conducted in accordance with NFPA 70E
Either Appendices or Tables may be used to conduct analysis. The
flash protection boundary, approach distances, hazard/risk
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category and PPE requirements shall all be identified. This AHA is
separate, distinct and in addition to the AHA required in Section 01.

11.B.02 PPE that provides appropriate arc flash protection is
required for all personnel working on or near exposed energized
electrical equipment operating at 50 volts or more. ldentification of
required PPE is based on function of hazard/risk category.

11.B.03 PPE garments shall meet and be labeled in accordance
with ASTM F1506, Standard Specification for Flame Resistant
Textile Materials for Wearing Apparel for use by Electrical Workers
Exposed to Momentary Electric Arc and Related Thermal Hazards.

11.B.04 Arc flash rated clothing shall be properly worn. Long
sleeves must be rolled down and buttoned, shorts are prohibited
and trousers shall extend the full length of the leg. Garments with
exposed metallic fasteners shall not be worn unless the garments
are properly arc rated.

11.B.05 Garments, to include full body safety harnesses, worn
over arc flash rated protective clothing must be arc flash rated.

11.B.06 Metal jewelry (i.e., wristbands, watch chains, rings,
bracelets, necklaces, body jewelry, piercings, etc) shall not be worn
when working on or near electrical equipment.

11.B.07 Clothing that could increase the extent of injuries when
exposed to electric arcs or open flames (i.e., acetate, nylon,
polyester, rayon or any blend, celluloid or other flammable plastic,
shall not be worn. No metal slides or zippers unless they are
effectively covered.

11.B.08 Arc Flash signage and labeling must be placed on the
energized equipment. Switchboards or panelboards that are likely
to be accessed with covers on are required to have a label to warn
of potential electrical arc flash hazards and appropriate PPE
required.
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11.C OVERCURRENT PROTECTION, DISCONNECTS, AND
SWITCHES

11.C.01 All circuits shall be protected against overload.

a. Overcurrent protection shall be based on the current-carrying
capacity of the conductors supplied and the power load being
used.

b. No overcurrent device shall be placed in any permanently
grounded conductor except where the overcurrent device
simultaneously opens all conductors of the circuit or where the
device is required by NEC 430 for motor overload protection.

c. Overcurrent protection devices must be readily accessible,
clearly labeled, not exposed to physical damage, not placed in
the vicinity of easily ignitable materials, and located or shielded
such that their operation will not expose employees to injury due
to arching or the sudden movement of parts.

d. Circuit breakers shall clearly indicate whether they are in the
open (de-energized/off) or closed (energized/open) position.

e. Enclosures containing overcurrent protective devices shall
be provided with lockable, close-fitting doors. At least 36 in
(91.4 cm) of clearance must be maintained around all sides of
the enclosure. On vessels or floating plant where the 36 in
clearance is not feasible, sufficient clearance for fully opening
the door and/or servicing the electrical enclosure shall be
maintained.

11.C.02 Disconnects.

a. Disconnecting means shall be located or shielded so that
persons will not be injured when the disconnect is operated.

b. Enclosures for disconnecting means shall be securely
fastened to the surface and fitted with covers.
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c. Disconnecting means shall be capable of accepting a lock
and of being locked in the open position.

11.C.03 Switches.

a. Areadily accessible, manually-operated switch shall be
provided for each incoming service or supply circuit.

b. Switches shall be of the externally operable type mounted in
an enclosure listed for the intended use and installed to
minimize the danger of accidental operation.

11.C.04 Switches, fuses, and automatic circuit breakers shall be
marked, labeled, or arranged for ready identification of the circuits
or equipment that they supply.

11.C.05 Switches, circuit breakers, fuse panels, and motor
controllers located out-of-doors or in wet locations shall be in a
weatherproof enclosure or cabinet.

11.D0 GROUNDING

11.D.01 All electrical circuits, equipment and enclosures shall be
grounded in accordance with the NEC and the NESC to provide a
permanent, continuous and effective path to ground unless
otherwise noted in this manual.

a. A ground shall be provided for non-current carrying metallic
parts of equipment such as generators (per NEC 250.34,
portable and vehicle-mounted generators are exempt from
grounding provided conditions of 11.D.01.b and c are met),
electrically powered arc welders, switches, motor controller
cases, fuse boxes, distribution cabinets, frames, non-current
carrying rails used for travel and motors of electrically operated
cranes, electric elevators, metal frames of non-electric elevators
to which electric conductors are attached, other electric
equipment, and metal enclosures around electric equipment.
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b. Portable Generators. Portable describes equipment that is
easily carried by personnel from one location to another. The
frame of a portable generator is not required to be grounded
and may serve as the grounding electrode for a system supplied
by the generator under the following conditions:

(1) The generator supplies ONLY equipment mounted on the
generator, cord-and-plug-connected equipment through
receptacles mounted on the generator, or both; and

(2) The non-current-carrying metal parts of the equipment and
the equipment grounding conductor terminals of the receptacles
are bonded to the generator frame.

c. Vehicle-Mounted Generators. The frame of a vehicle need
not be grounded and may serve as the grounding electrode for
a system supplied by a generator located on the vehicle under
the following conditions:

(1) The frame of the generator is bonded to the vehicle frame;

(2) The generator supplies only equipment located on the
vehicle or cord-and-plug-connected equipment through
receptacles mounted on the vehicle;

(3) The non-concurrent-carrying metal parts of equipment and
the equipment grounding conductor terminals of the receptacles
are bonded to the generator frame; and

(4) The system complies with provisions of Section 11.D.01.

d. A system conductor that is required to be grounded by NEC
250.34 shall be bonded to the generator frame where the
generator is a component of a separately derived system.

e. Portable and semi-portable electrical tools and equipment
shall be grounded by a multi-conductor cord having an identified
grounding conductor and a multi-contact polarized plug and
receptacle.
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f. Semi-portable equipment, floodlights, and work lights shall be
grounded. The protective ground should be maintained during
moving unless supply circuits are de-energized.

g. Tools protected by an approved system of double insulation,
or its equivalent, need not be grounded. Double-insulated tools
shall be distinctly marked and listed by a nationally-recognized
testing laboratory.

11.D.02 Grounding rod and pipe electrodes.

a. Electrodes of rod or pipe shall be free from non-conducting
coatings and, if practicable, shall be embedded below
permanent moisture levels.

b. Grounding rod and pipe electrodes shall be in unbroken 8-ft
(2.4-m) lengths and driven to full depth. Where rock bottom is
encountered, the electrode shall be driven at an angle not to
exceed 45° from the vertical or shall be buried in a trench that is
at least 2.5 ft (0.7 m) deep.

c. A single electrode that does not have a resistance to ground
of 25 ohms or less, shall be augmented by one additional
electrode spaced no closer than 6 ft (1.8 m) to the first
electrode.

d. Electrodes of rods of iron or steel shall be at least 5/8 in

(15 mm) diameter. Nonferrous rods, or their equivalent, shall be
listed by a nationally-recognized testing laboratory and shall be
at least % in (12 mm) diameter.

e. Electrodes of pipe or conduit shall be at least 3/4 in (1.9 cm)
trade size. Pipes and conduit of iron or steel shall have the
outer surface galvanized or otherwise metal-coated for
corrosion control.

f. Grounding electrode systems of permanent facilities shall be
in accordance with NEC 250.
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11.D.03 Conductors used for bonding or grounding stationary and
movable equipment shall be of ample size to carry the anticipated
current.

a. When attaching bonding and grounding clamps or clips, a
secure and positive metal-to-metal contact shall be made.

b. The ground end shall be attached first. The equipment end
shall be attached and removed by insulated tools or other
suitable devices.

c. When removing grounds, the grounding device shall be
removed from the line or equipment first, using insulated tools or
other suitable devices.

d. Bonding and grounding attachments shall be made before
systems are activated and shall not be broken until after
systems are de-activated.

11.D.04 Grounding circuits shall be checked to ensure that the
circuit between the ground and a grounded power conductor has a
resistance low enough to permit sufficient current flow to allow the
fuse or circuit breaker to interrupt the current.

11.D.05 All receptacle outlets that provide temporary electrical
power during construction, remodeling, maintenance, repair, or
demolition shall have ground-fault circuit-interrupter (GFCI)
protection for personnel.

a. GFCI protection shall be provided on all circuits serving
portable electric hand tools or semi-portable electric power tools
(such as block/brick saws, table saws, air compressors, welding
machines, and drill presses).

b. The GFCI device shall be calibrated to trip within the
threshold values of 5 ma +/- 1 ma as specified in UL Standard
943. GFCI devices shall be tested before initial use and before
use after modification.
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c. Receptacle outlets that are not part of the permanent wiring
of the building or structure shall be GFCI protected by one of the
following means:

(1) A receptacle outlet with integral GFCI protection;

(2) A standard receptacle outlet connected downstream of a
receptacle outlet with integral GFCI protection; or

(3) Receptacles protected by a GFCI-type circuit breaker.

d. Receptacle outlets that are part of the permanent wiring of
the building or structure and are used for temporary electric
power, (including portable generators) shall use a portable GFCI
device if the receptacle outlets are not already GFCI protected.
The portable GFCI device shall be as near as practicable to the
receptacle outlet.

> Exception: Inindustrial facilities only, where conditions
of maintenance and supervision ensure that only qualified
personnel are involved, an Assured Equipment Grounding
Conductor Program (AEGCP, see Appendix D) shall be
permitted for only those receptacle outlets used to supply
equipment that would create a greater hazard if power was
interrupted or having a design that is not compatible with
GFCI protection.

e. Electric tool circuits that are "hard-wired" directly to an
electrical source of power shall be GFCI protected by a GFCI-
type circuit breaker.

f. GFCls shall be installed in accordance with the NEC. The
permanent wiring shall consist of electrical circuits grounded in
accordance with the NEC.

g. GFCls may be sensitive to some equipment (such as

concrete vibrators), or unavailable for the voltage and current
rating. In these instances, an AEGCP in accordance with
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Appendix D is acceptable in lieu of GFCls if the exception is
documented on an AHA and contains the following:

(1) The conditions, or need, for the exception; and
(2) Implementation of the requirements of the AEGCP;

(3) The request for the exception, the AHA, and the AEGCP
must be submitted and accepted by the GDA prior to
implementing the program.

11.E TEMPORARY WIRING AND LIGHTING

11.E.01 A sketch of proposed temporary power distribution
systems shall be submitted to the GDA and accepted for use before
temporary power is installed. The sketch shall indicate the location,
voltages, and means of protection of all circuits, including
receptacles, disconnecting means, grounding, GFCIs, and lighting
circuits.

11.E.02 Testing.

a. Temporary electrical distribution systems and devices shall
be checked and found acceptable for polarity, ground continuity,
and ground resistance before initial use and before use after
modification. GFCI shall be tested monthly.

b. Ground resistance and circuits shall be measured at the time
of installation and shall comply with 11.D.02 and 11.D.04. The
measurement shall be recorded and a copy furnished to the
GDA.

11.E.03 The vertical clearance of temporary wiring for circuits
carrying 600 volts or less shall be:

a. 10 ft (3 m) above finished grade, sidewalks, or from any
platform;
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b. 12 ft (3.8 m) over areas other than public streets, alleys,
roads and driveways, subject to vehicular traffic other than truck
traffic;

c. 15 ft (4.5 m) over areas other than public streets, alleys,
roads and driveways, subject to truck traffic;

d. 18 ft (5.5 m) over public streets, alleys, roads, and
driveways.

11.E.04 Wet Locations.

a. USACE personnel and contractors are prohibited from
placing electric sump pumps into USACE project bodies of
water (lakes, etc.) to support periodic maintenance and/or
construction activities. These pumps are not designed to be
submerged in locations where people could be present in the
water (i.e., recreating, swimming, wading, etc.) and doing so
can create an electrical hazard that could result in serious injury
or electrocution.

b. Where a receptacle is used in a wet location, it shall be
contained in a weatherproof enclosure, the integrity of which is
not affected when an attachment plug is inserted.

c. All temporary lighting strings in outdoor or wet locations
(such as tunnels, culverts, valve pits, floating plant, etc.) shall
consist of lamp sockets and connection plugs permanently
molded to the hard service cord insulation.

11.E.05 Wires shall be insulated from their supports.

11.E.06 Temporary lighting.
a. Bulbs attached to temporary lighting strings and extension

cords shall be protected by guards unless the bulbs are deeply
recessed in a reflector.
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b. Unless designed for suspension, temporary lights shall not
be suspended by their electric wire.

c. Exposed empty light sockets and broken bulbs shall be
replaced immediately.

d. Portable electric lighting used in wet and/or other conductive
locations (e.g., drums, tanks, and vessels) shall be operated at
12 volts or less. > See also 11.H.

11.E.07 When temporary wiring is used in tanks or other confined
spaces, an approved switch, identified and marked, shall be
provided at or near the entrance to such spaces for cutting off the
current in emergencies.

11.E.08 Non-metallic sheathed cable may be used as allowed by
the NEC and as follows:

a. Along studs, joists, or similar supports closely following the
building finish or running boards when 7 ft 8 in (2.3 m) or more
above the floor;

b. When firmly attached to each cabinet, box fitting, or fixture by
means of a cable clamp. > Non-metallic sheathed cable may
not be used where precluded by the NEC nor as portable
extension cords, lying on the ground subject to any type of
traffic, where subject to frequent flexing, or as service
entrance cable.

11.E.09 Temporary lighting circuits shall be separate from electric
tool circuits. Receptacle circuits shall be dedicated to either
temporary lighting or electric tools and shall be labeled "LIGHTS
ONLY" or "TOOLS ONLY," as applicable.

11.F OPERATIONS ADJACENT TO OVERHEAD LINES
11.F.01 Overhead transmission and distribution lines shall be
carried on towers and poles that provide safe clearances over

roadways and structures.
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a. Clearances shall be adequate for the movement of vehicles
and for the operation of construction equipment.

b. All electric power or distribution lines shall be placed
underground in areas where there is extensive use of
equipment having the capability to encroach on the clear
distances specified in 11.E.03.

c. Protection of outdoor trolleys and portable cables rated
above 600 volts for supplying power to moveable construction
equipment such as gantry cranes, mobile cranes, shovels, etc.,
shall conform to NESC.

11.F.02 Work activity adjacent to overhead lines shall not be
initiated until a survey has been made to ascertain the safe
clearance from energized lines. > See 11.A.02.

11.F.03 Any overhead wire shall be considered energized unless
the person owning such line or operating officials of the electrical
utility supplying the line certifies that it is not energized and it has
been visibly grounded and tested.

11.F.04 Operations adjacent to overhead lines are prohibited
unless at least one of the following conditions is satisfied:

a. Power has been shut off and positive means taken to
prevent the lines from being energized.

b. Equipment, or any part, does not have the capability of
coming within the minimum clearance from energized overhead
lines as specified in Table 11-1, or the equipment has been
positioned and blocked to assure no part, including cables, can
come within those clearances; a notice of the minimum required
clearance has been posted at the operator's position. Electric
line trucks and/or aerial lifts used for working on energized
overhead lines must meet the requirements of 1910.269 and
Section 11.l.c. In transit with the boom lowered and no load, the
equipment clearance shall comply with Table 11-2.
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TABLE 11-1

MINIMUM CLEARANCE FROM ENERGIZED OVERHEAD

ELECTRIC LINES

Voltage (nominal, kV, Minimum
alternating current) clearance distance
Up to 50 10 ft (3 m)
51 -200 15 ft (4.6 m)
201 - 350 20 ft (6 m)
351 - 500 25 ft (7.6 m)
501 - 750 35 ft (10.7 m)
751 - 1000 45 ft (13.7 m)
(As established by the utility
owner/operator or registered
professional engineer who is a qualified
person with respect to electrical power
Over 1,000 transmission and distribution).

TABLE 11-2

MINIMUM CLEARANCE DISTANCES WHILE TRAVELING WITH

NO LOAD

Voltage (nominal, kV,
alternating current)

While traveling - minimum
clearance distance

Up to 0.75 4 ft (3 m)
.76 to 50 6 ft (4.6 m)
51-345 10 ft (6 m)
326 — 750 16 ft (7.6 m)
751 - 1000 20 ft (9.1 m)
(As established by the utility owner/operator
or registered professional engineer who is a
gualified person with respect to electrical
Over 1,000 power transmission and distribution).
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11.F.05 Work activity that could affect or be affected by overhead
lines shall not be initiated until coordinated with the appropriate
utility officials.

11.F.06 Standard emergency communication procedures shall be
established and rehearsed to assure rapid emergency shutdown for
all work being conducted on overhead power lines.

11.F.07 Floating plant and associated equipment shall not be sited
or placed within 20 ft (6 m) of overhead transmission or distribution
lines.

11.F.08 Cage boom guards, insulating links, or proximity warning
devices may be used on cranes, but such devices shall not alter the
requirements of any other regulation of this part, even if such
device is required by law or other regulation. Insulating links shall
be capable of withstanding a 1 minute dry low frequency dielectric
test of 50,000 volts AC.

11.F.09 Induced currents.

a. Before work near transmitter towers where there is potential
for an electrical charge to be induced in equipment or materials,
the transmitter shall be de-energized or tests shall be conducted
to determine if an electrical charge could be induced.

b. The following precautions shall be taken to dissipate induced
voltages:

(1) The equipment shall be provided with an electrical ground to
the upper rotating structure supporting the boom; and

(2) Ground jumper cables shall be attached to materials being
handled by boom equipment when electrical charge could be
induced while working near energized transmitters. Crews shall
be provided with nonconductive poles having large alligator clips
or other similar protection to attach the ground cable to the load
and insulating gloves will be used.
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11.G BATTERIES AND BATTERY CHARGING

11.G.01 Storage batteries shall be stored in enclosures with
outside vents or in well-ventilated rooms and be so arranged as to
prevent the escape of fumes, gases, or electrolyte spray into other
areas.

11.G.02 Provisions shall be made for sufficient diffusion and
ventilation of gases from storage batteries to prevent the
accumulation of explosive mixtures.

11.G.03 Battery storage and handling.

a. Racks and trays shall be substantial and shall be treated to
make them resistant to the electrolyte.

b. Floors shall be of acid resistant construction or protected
from accumulation of acid.

c. Facilities for quick drenching of the eyes and body shall be
provided for emergency use within 25 ft (7.6 m) of battery
handling areas. > See Section 06.B.02.b.

d. Use only insulated tools in the battery area to prevent
accidental shorting across battery connections.

e. PPE shall be used as prescribed in 11.G.06 and Section 5.
f. For lead acid batteries, bicarbonate of soda to neutralize any
acid spillage (1 Ib/gal (0.1 kg/L )of water) shall be provided for
flushing and neutralizing spilled electrolyte and for fire
protection.

11.G.04 Battery charging.

a. Battery charging installations shall be located in areas
designated for that purpose.
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b. Charging apparatus shall be protected from mechanical
damage.

c. When charging batteries, the vent caps shall be kept in place
to avoid spray of electrolyte. Care shall be taken to assure vent
caps are functioning.

d. Prior to charging batteries, the electrolyte level shall be
checked and adjusted to the proper level if necessary.

11.G.05 Exit from battery area shall remain unobstructed.

11.G.06 PPE. The following shall be available and used fore the
safe handling of the battery and protection of personnel:

a. Safety glasses with side shields and faceshields or goggles;
b. Acid-resistant rubber gloves;

c. Protective rubber aprons and safety shoes;

o

Lifting devices of adequate capacity, when required.
11.H HAZARDOUS (CLASSIFIED) LOCATIONS

11.H.01 Locations of electrical equipment and wiring shall be
classified on the properties of the flammable vapors, liquids or
gases, or combustible dusts or fibers that may be present and the
likelihood that a flammable or combustible concentration or quantity
is present. In classifying locations, each room, section, or area
shall be classified on an individual basis in accordance with the
definitions given in Table 11-3 and NEC Article 500. These
hazardous locations within the facility, as designated, shall be
documented by the employer.

11.H.02 All equipment, wiring methods, and installations of
equipment in hazardous (classified) locations shall be either listed
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as intrinsically safe, listed for the hazardous location, or
demonstrated to be safe for the location.

11.H.03 Only equipment wiring and installation of equipment in
hazardous locations shall be permitted in those hazardous
(classified) locations.

11.H.04 Equipment and wiring listed for the hazardous (classified)
location shall be approved not only for the class of location but also
for the ignitable or combustible properties of the specific gas, vapor,
dust, or fiber that will be present.

a. This equipment shall be marked to show the class, group,
and operating temperature or temperature range for which it is
approved.

b. With the following exceptions, the temperature marking shall
not exceed the ignition temperature of the specific gas or vapor
to be encountered.

(1) Equipment of the non-heat producing type (e.g., junction
boxes and conduit) and equipment of the heat producing type
having a maximum temperature not more than

212 °F (100 °C) need not have a marked operating temperature
or temperature range.

(2) Fixed lighting fixtures marked for use in Class I, Division 2

or Class Il, Divison 2 locations need not be marked to indicate
the group.
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TABLE 11-3
HAZARDOUS (CLASSIFIED) LOCATIONS
Class |
Gasses, Vapors or Liquids (A, B, C and D)
Division 1 Division 2
Normally explosive and Not normally present in an
hazardous explosive concentration (but
may accidentally exist).
Zone 0 (IEC Stds) Zonel (IEC Stds)
Class I

Dusts (E, F and G)

Division 1 Division 2
Ignitable quantity of dust that | Dust not normally suspended in
is normally or may be, in an ignitable concentration (but
suspension or conductive may accidentally exist). Dust
dust may be present layers are present

Class Il
Fibers or Flyings (H)

Division 1 Division 2
Handled or used in Stored or handled in storage
manufacturing (exclusive of manufacturing).

A - Acetylene

B — Hydrogen, etc

C - Ethyl-ether vapors, ethylene, etc

D — Hydrocarbons, fuels, solvents, etc

E - Metal dust (conductive* and explosive)

F - Carbon dusts (some are conductive* and all are explosive)

G - Flour, starch, grain, Combustible Plastic or Chemical Dusts (explosive)

H — Textiles, woodworking, etc.,(easily ignitable but not likely to be explosive
*Note: Electrically conductive dusts are dusts with a resistivity less than 10° OHM-
centimeter
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3) Fixed general-purpose equipment in Class | locations, other
than lighting fixtures, that is acceptable for use in Class |,
Division 2 locations need not be marked with the class, group,
division, or operating temperature.

(4) Fixed dust-tight equipment, other than lighting fixtures, that
is acceptable for use in Class I, Division 2, and Class Il
locations need not be marked with the class, group, division, or
operating temperature.

11.H.05 Equipment that is safe for the hazardous (classified)
location shall be of a type and design that will provide protection
from the hazards arising from the combustibility and flammability of
vapors, liquids, gases, dusts, or fibers involved.

11.H.06 Equipment approved for a specific hazardous location
shall not be installed or intermixed with equipment approved for
another specific hazardous location.

11.H.07 All wiring components and utilization equipment required
to be explosion proof (vapor, dust, or fiber tight) shall be maintained
in that condition.

a. There shall be no loose or missing screws, gaskets,
threaded connections, or other impairments to this tight
condition.

b. Conduits shall be threaded and made wrench-tight: where it
is impractical to make a threaded joint tight, a bonding jumper
shall be used.

11.1 POWER TRANSMISSION AND DISTRIBUTION
11.1.01 The requirements in this subsection shall apply to the
erection of new electric transmission and distribution lines and

equipment, and the alteration, conversion, and improvement of
existing electric transmission and distribution lines and equipment.

11-23



EM 385-1-1
5Jul 11

11.1.02 Before starting work, existing conditions shall be evaluated
and determined. Such conditions shall include, but not be limited
to, location and voltage of energized lines and equipment,
conditions of poles, and location of circuits and equipment including
power and communication lines and fire alarm circuits.

a. Electric equipment and lines shall be considered energized
until determined to be de-energized by tests, or other means,
and grounds applied.

b. New lines or equipment may be considered de-energized
and worked as such where the lines or equipment are grounded
or where the hazard of induced voltages is not present and
adequate clearances or other means are implemented to
prevent contact with energized lines or equipment.

c. Bare wire communication conductors on power poles or
structures shall be treated as energized lines unless protected
by insulating materials suitable for the highest voltage that may
be accidentally applied to the line.

d. The operating voltage of equipment and lines shall be
determined before working on or near energized parts.

11.1.03 Clearance requirements of either subparagraph a or b
below shall be observed.

a. No employee shall be permitted to approach or take any
conductive object without an approved insulating handle closer
to exposed energized parts than shown in Table 11-4 (phase to
ground) unless:

(1) The employee is insulated or guarded from the energized
part (gloves or gloves with sleeves rated for the voltage involved
shall be considered insulation of the employee from the
energized part);
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AC Live Work Minimum Approach Distance

Distance to Employee

Voltage in kV
(phase-to-phase) Phase-to-ground Phase-to-phase
L2 (m) | (ft-in) (m) | (ft-in)

0 to 0.050 Not specified Not specified

0.051 to 0.300 Avoid contact Avoid contact

0.301 to 0.750 0.31 1-0 0.31 1-0
0.751to 15 0.65 2-2 0.67 2-3
15.1t0 36.0 0.77 2-7 0.86 2-10
36.1t0 46 0.84 2-9 0.96 3-2
46.1t072.5 1.00° 3-3° 1.20 3-11
72.6t0 121 0.95° 3-2° 1.29 4-3
138 to 145 1.09 3-7 1.50 4-11
161 to 169 1.22 4-0 1.71 5-8
230 to 242 1.59 5-3 2.27 7-6
345 to 362 2.59 8-6 3.80 12-6
500 to 550 3.42 11-3 5.50 18-1
765 to 800 4.53 14-11 7.91 26-0

! For single-phase systems use the highest voltage available.
% For single-phase lines off three phase systems, use phase-to-phase

voltage of the system.

® The 46.1 to 72.5 kV phase-to-ground 3-3 (ft-in) distance contains a 1-3 (ft-
in) electrical component and a 2-0 (ft-in) inadvertent movement component
while the 72.6 to 121 kV phase-to-ground 3-2 (ft-in) distance contains a 2-0
(ft-in) electrical component and a 1-0 (ft-in) inadvertent movement

component.
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(2) The energized part is insulated or guarded from the
employee and any other conductive object at a different
potential; or

(3) The employee is isolated, insulated, or guarded from any
other conductive object(s), as during live-line, bare-hand work.

b. The minimum phase to ground working distance and
minimum clear hot stick distances in Table 11-4 shall not be
exceeded. The minimum clear hot stick distance refers to the
distance from the hot end of live-line tools to the lineman when
performing live-line work. Conductor support tools (such as link
sticks, strain carriers, and insulator cradles) may be used
provided the clear length of insulation is at least as long as the
insulator string or as long as the minimum phase to ground
distance in Table 11-4.

11.1.04 When de-energizing lines and equipment operated in
excess of 600 volts, and the means of disconnecting from electric
energy is not visibly open or visibly tagged and/or locked out,
provisions a through g below are required. > In addition,
requirements in Section 12 apply.

a. The equipment or section of line to be de-energized shall be
clearly identified and shall be isolated from all sources of
voltage.

b. Notification and assurance from the GDA shall be obtained
that:

(1) All switches and disconnects through which electric energy
may be supplied to the particular section of line or equipment to
be worked have been de-energized;

(2) All switches and disconnects are plainly tagged and/or
locked indicating that persons are at work; and
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(3) All switches and disconnects capable of being rendered
inoperable are rendered inoperable.

c. After all designated switches and disconnects have been
opened, rendered inoperable, and tagged and/or locked, visual
inspections shall be conducted to ensure that equipment or lines
are de-energized.

d. Protective grounds shall be applied on the disconnected
equipment or lines to be worked on.

e. Guards or barriers shall be erected as necessary to adjacent
energized lines.

f. When more than one crew requires the same line or
equipment to be de-energized, a prominent tag and/or lock for
each crew shall be placed on the line or equipment by the
Authorized Individual(s) holding the clearance(s) on said
equipment or line.

g. Upon completion of work on de-energized lines or
equipment, each Authorized Individual holding a clearance

shall determine that all employees in the crew are clear and
request a release of the clearance. The protective grounds
installed will be removed. Authorized Individual will report to the
GDA that all tags and locks protecting the crew may be
removed.

11.1.05 When opening or closing a disconnect switch or circuit
breaker on a power transmission/distribution line, exposure to
potential explosion shall be limited. Safe operating procedures
shall be established to minimize the risk of explosion.

11.1.06 When a crew working on a line or equipment can clearly
see that the means of disconnecting from electrical energy are
visibly open or visibly locked-out, the following provisions are
required. > See Section 12.
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a. Guards or barriers shall be erected as necessary to adjacent
energized lines.

b. Upon completion of work on de-energized lines or
equipment, each designated person-in-charge shall determine
that all employees in the crew are clear that all protective
grounds installed by the crew have been removed and shall
report to the GDA that all tags and locks protecting the crew
may be removed.

11.1.07 Grounding.

a. De-energized conductors and equipment that are to be
grounded shall be tested or visually checked by meters or
indicators to be de-energized.

b. Requirements as detailed in NEC and NESC for placing and
removing protective grounds shall be followed.

c. Grounds shall be placed between the work location and all
sources of energy and as close as practicable to the work
location, or grounds shall be placed at the work location.

(1) If work is to be performed at more than one location in a line
section, the line section must be grounded and short circuited at
one location in the line section and the conductor to be worked
on shall be grounded at each work location.

(2) The minimum distance in Table 11-4 shall be maintained
from ungrounded conductors at the work location.

(3) Where the making of a ground is impractical, or the
conditions resulting from it would be more hazardous than
working on the lines or equipment without grounding, the
grounds may be omitted and the line or equipment worked as
energized.

d. Grounds may be temporarily removed only when necessary
for test purposes and extreme caution shall be exercised during
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the test procedures. The lines or equipment from which
grounds have been removed shall be considered energized.

e. When grounding electrodes are used, such electrodes shall
have a resistance to ground of less than 25 ohms to remove the
danger of harm to personnel or permit prompt operation of
protective devices (NEC 250).

f. Grounding to tower shall be made with a tower clamp capable
of conducting the anticipated fault current.

g. A ground lead, to be attached to either a tower ground or
driven ground, shall be capable of conducting the anticipated
fault current and shall have a minimum conductance of No. 2
AWG copper.

11.1.08 Tools.

a. All hydraulic tools that are used on or around energized lines
or equipment shall use non-conducting hoses having adequate
strength for the normal operating pressures.

b. All pneumatic tools that are used on or around energized
lines or equipment shall have non-conducting hoses of
adequate strength for the normal operating pressures and have
an accumulator on the compressor to collect moisture.

c. Portable metal or conductive ladders shall not be used near
energized lines or equipment except in specialized work such as
in high voltage substations where nonconductive ladders might
present a greater hazard than conductive ladders. Conductive
or metal ladders shall be prominently marked as conductive and
all precautions shall be taken when used in specialized work.

d. Tape or rope measures that are metal or contain conductive
strands shall not be used when working on or near energized
parts.

11.1.09 Aerial lift trucks > See Section 18 and 22.M.
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a. The aerial device manufacturer shall state in the operator’s
manual and on the instruction plate whether the aerial device is
insulating or non-insulating.

b. Aerial lift trucks shall be grounded or barricaded and
considered as energized equipment, or the aerial lift truck shall
be insulated for the work being performed. Tablel11-4 will be
legibly printed on a plate of durable non-conductive material and
shall be mounted on the bucket or its vicinity so as to be visible
to the operator of the boom.

c. Equipment or material shall not be passed between a pole or
structure and an aerial lift while an employee working from the
basket is within reaching distance of energized conductors or
equipment that are not covered with insulating protective
equipment.

d. Only qualified electrical workers may operate aerial lift
equipment within the restricted approach boundary distances.

11.1.10 With the exception of equipment certified for work on the
proper voltage, mechanical equipment shall not be operated closer
to any energized line or equipment than the clearances in Table
11-4 unless:

a. Aninsulated barrier is installed between the energized part
and the mechanical equipment;

b. The mechanical equipment is grounded,;
c. The mechanical equipment is insulated; or

d. The mechanical equipment is considered as energized.
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11.1.11 Material handling and storage.

a. When hauling poles during the hours of darkness, illuminated
warning devices shall be attached to the trailing end of the
longest pole.

b. Materials and equipment shall not be stored under energized
bus, energized lines, or near energized equipment if it is
possible to store them elsewhere. If materials or equipment
must be stored under energized lines or near energized
equipment, clearance shall be maintained as in Table 11-4 and
extraordinary caution shall be exercised in maintaining these
clearances when operating equipment or moving materials near
such energized equipment.

c. Tag lines shall be of a non-conducting type when used near
energized lines.

11.1.12 Before climbing poles, ladders, scaffolds, or other elevated
structures, an inspection shall determine that the structures are
capable of sustaining the additional or unbalanced stresses to
which they will be subjected. Poles or structures that may be
unsafe for climbing shall not be climbed until made safe by guying,
bracing, or other means.

11.1.13 Before installing or removing wire or cable, action will be
taken as necessary to prevent the failure of poles and other
structures.

11.1.14 When setting, moving, or removing poles by cranes,
derricks, gin poles, A-frames, or other mechanized equipment near
energized lines or equipment, precautions shall be taken to avoid
contact with energized lines or equipment, except in bare hand,
live-line work, or where barriers or protective devices are used.

11.1.15 Unless using protective equipment for the voltage involved,
employees standing on the ground shall avoid contacting
equipment or machinery working adjacently to energized lines or
equipment.
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11.1.16 Lifting equipment shall be bonded to an effective ground or
it shall be considered energized and barricaded when used near
energized equipment or lines.

11.1.17 Pole holes shall not be left unattended or unguarded.

11.1.18 Where necessary to assure the stability of mobile
equipment, the location shall be graded and leveled.

11.1.19 When employees are working at two or more levels on a
tower, activities shall be conducted such that there is a minimum
exposure of employees to falling objects.

11.1.20 Guy lines shall be used to maintain sections or parts of
tower sections in position and to reduce the possibility of tipping.

11.1.21 Tower members and sections being assembled shall be
adequately supported.

11.1.22 No one shall be permitted under a tower that is in the
process of erection or assembly, except as may be required to
guide and secure the section being set.

11.1.23 When erecting towers using hoisting equipment adjacent to
energized transmission lines, the lines shall be de-energized when
practical. If the lines are not de-energized, minimum clearance
distances shall be maintained as specified in Table

11-4 and extraordinary caution shall be exercised in maintaining
these clearances when operating equipment or moving materials
near such energized equipment.

11.1.24 The load line shall not be detached from a tower section
until the section is adequately secured.

11.1.25 Except during emergency restoration procedures, tower
erection shall be discontinued in high wind or other adverse
weather conditions that could make the work hazardous. When
work is conducted under such conditions, the AHA and the means
for their control shall be delineated in an AHA.
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11.1.26 Before stringing operations, a briefing shall be held to
discuss the following:

a. The plan of operation;

b. The type of equipment to be used;

c. Grounding devices and procedures to be followed;
d. Crossover methods to be employed; and

e. Clearance authorizations that are required.

11.1.27 When there is a possibility of a de-energized conductor
being installed or removed coming into accidental contact with an
energized circuit or receiving a dangerous induced voltage buildup,
the conductor being installed or removed shall be grounded or
provisions made to insulate or isolate the employee.

11.1.28 If an existing line is de-energized, proper clearance
authorization shall be secured and the line grounded on both sides
of the crossover or the wire being strung or removed shall be
considered and worked as energized.

11.1.29 When crossing over energized conductors in excess of 600
volts, ropes, nets or guard structures shall be installed unless
provision is made to isolate or insulate the worker or the energized
conductor. Where practical the automatic re-closing feature of the
circuit-interrupting device shall be made inoperative. In addition,
the line being strung shall be grounded on either side of the
crossover or considered and worked as energized.

11.1.30 Conductors being strung or removed shall be kept under
positive control by tension reels, guard structures, tie lines, or other
means to prevent accidental contact with energized circuits.

11.1.31 Guard structure members shall be sound, of adequate
dimension and strength, and adequately supported.
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11.1.32 Catch-off anchors, rigging, and hoists shall be of ample
capacity to prevent loss of the lines.

11.1.33 Reel handling equipment, including pulling and braking
machines, shall have ample capacity, operate smoothly, and be
leveled and aligned in accordance with the manufacturer's
operating instructions.

11.1.34 The manufacturer's load rating shall not be exceeded for
stringing lines, pulling lines, sock connections, and all load-bearing
hardware and accessories.

11.1.35 Pulling lines and accessories shall be inspected regularly
and replaced or repaired when damaged or when dependability
may be doubtful.

11.1.36 Conductor grips shall not be used on wire rope unless
designed for this application.

11.1.37 Employees shall not be permitted under overhead
operations or on cross-arms while a conductor or pulling line is
being pulled (in motion).

11.1.38 A transmission clipping crew shall have a minimum of two
structures clipped between the crew and the conductor being
sagged. When working on bare conductors, clipping and tying
crews shall work between grounds at all times; the grounds shall
remain intact until the conductors are clipped in, except on dead
end structures.

11.1.39 Except during emergency restoration procedures, work
from structures shall be discontinued when adverse weather (such
as high wind or ice on structures) makes the work hazardous.
Stringing and clipping operations shall be discontinued during an
electrical storm in the vicinity.

11.1.40 Reliable communications between the reel tender and
pulling rig operator shall be provided.
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11.1.41 Each pull shall be snubbed or dead ended at both ends
before subsequent pulls.

11.1.42 Before stringing parallel to an existing energized
transmission line, a competent determination shall be made to
ascertain whether dangerous induced voltage buildups will occur,
particularly during switching and ground fault conditions. When
there is a possibility that such dangerous induced voltage may
exist, the employer shall comply with the provisions of 11.1.42
through 11.1.49 in addition to the provisions of 11.1.25 through
11.1.40 unless the line is worked as energized.

11.1.43 When stringing adjacent to energized lines, the tension
stringing method or other methods that preclude unintentional
contact between the lines being pulled and any person shall be
used.

11.1.44 All pulling and tensioning equipment shall be isolated,
insulated, or grounded.

11.1.45 A ground shall be installed between the tensioning reel
setup and the first structure to ground each bare conductor, sub-
conductor, and overhead ground conductor during stringing
operations.

11.1.46 During stringing operations, each bare conductor, sub-
conductor, and overhead ground conductor shall be grounded at
the first tower adjacent to both the tensioning and pulling setup and
in increments so that no point is more than 2 miles (mi) (3.2 km)
from a ground.

a. The grounds shall be left in place until conductor installation
is complete.

b. Such grounds shall be removed as the last phase of aerial
cleanup.

c. Except moveable-type grounds, the grounds shall be placed
and removed with a hot stick.

11-35



EM 385-1-1
5Jul 11

11.1.47 Conductors, sub-conductors, and overhead ground
conductors shall be grounded at all dead-end or catch-off points.

11.1.48 A ground shall be located at each side and within 10 ft

(3 m) of working areas where conductors, sub-conductors, or
overhead ground conductors are being spliced at ground level. The
two ends to be spliced shall be bonded to each other. Splicing
should be carried out on either an insulated platform or a
conductive metallic grounding mat bonded to both grounds. The
grounding mat should be roped off and an insulated walkway
provided for access to the mat.

11.1.49 All conductors, sub-conductors, and overhead ground
conductors shall be bonded to any isolated tower where it may be
necessary to complete work on the transmission line.

a. Work on dead-end towers shall require grounding on all de-
energized lines.

b. Grounds may be removed as soon as the work is completed
provided the line is not left open-circuited at the isolated tower
at which work is being completed.

11.1.50 When performing work from the structure, clipping crews
and all others working on conductors, sub-conductors, or overhead
ground conductors shall be protected by individual grounds
installed at every workstation.

11.1.51 Before using the live-line bare-hand technique on
energized high-voltage conductors or parts, a check shall be made
of:

a. The voltage rating of the circuit on which the work is to be
performed;

b. The clearances to ground of lines and other energized parts
of which work is to be performed; and
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c. The voltage limitations of the aerial-lift equipment intended to
be used.

11.1.52 Only tools and equipment designed, tested, and intended
for live-line bare-hand work shall be used, and such tools and
equipment shall be kept clean and dry.

11.1.53 All work shall be personally supervised by a person trained
and qualified to perform live-line bare-hand work.

11.1.54 The automatic re-closing feature of circuit interrupting
devices shall be made inoperative where practical before working
on any energized line or equipment.

11.1.55 Work shall not be performed during electrical storms or
when electrical storms are imminent.

11.1.56 A conductive bucket liner or other suitable conductive
device shall be provided for bonding the insulated aerial device to
the energized line or equipment.

a. The employee shall be connected to the bucket liner by
conductive shoes, leg clips, or other suitable means; climbers
shall not be worn while performing work from an aerial lift.

b. Where necessary, electrostatic shielding for the voltage
being worked or conductive clothing shall be provided.

11.1.57 Before the boom is elevated, the outriggers on the aerial
truck shall be extended and adjusted to stabilize the truck. The
body of the truck shall be bonded to an effective ground or
barricaded and considered as energized equipment.

11.1.58 Before moving an aerial lift into the work position, all

controls (ground level and bucket) shall be checked and tested to
determine that they are in proper working condition.
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11.1.59 Electrical insulating components and systems of aerial
devices that are rated and used as an insulating device shall be,
after a thorough inspection of their condition and cleanliness, tested
for compliance with their rating.

a. Tests shall be conducted in accordance with the
manufacturer's recommendations.

b. Tests shall be conducted only by qualified persons who are
knowledgeable of the hazards.

11.1.60 All aerial lifts to be used for live-line bare-hand work shall
have dual controls (ground level and basket).

a. The basket controls shall be within easy reach of the
employee in the basket. If a two-basket lift is used, access to
the controls shall be within easy reach from either basket.

b. The ground level controls shall be located near the base of
the boom and will permit override operation of equipment at any
time.

c. Exceptin case of an emergency, ground level lift control shall
not be operated unless permission has been obtained from the
employee in the lift.

11.1.61 Before an employee contacts the energized part to be
worked on, the conductive bucket liner shall be bonded to the
energized conductor by a positive connection that shall remain
attached to the energized conductor until the work on the energized
circuit is completed.

11.1.62 The minimum clearances for live-line bare-hand work shall
be as specified in Table 11-4.

a. These minimum clearances shall be maintained from all

grounded objects and from lines and equipment at a different
potential than that to which the insulated aerial device is
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bonded, unless such grounded objects or other lines and
equipment are covered by insulated guards.

b. These distances shall be maintained when approaching,
leaving, and when bonded to the energized circuit.

c. When approaching, leaving, or bonding to an energized
circuit, the minimum distances in Table 11-4 shall be maintained
among all parts of the insulated boom assembly and any
grounded parts (including the lower arm or portions of the truck).

d. When positioning the bucket alongside an energized bushing
or insulator string, the minimum line-to-ground clearances of
Table 11-4 must be maintained among all parts of the bucket
and the grounded end of the bushing or insulator string.

e. A minimum clearance table (as in Table 11-4) shall be
printed on a plate of durable nonconductive material and
mounted in the bucket or in its vicinity so as to be visible to the
boom operator.

f. Only insulated measuring sticks shall be used to verify
clearance distances.

11.1.63 Handlines between buckets, booms, and the ground are
prohibited.

a. Conductive materials more than 36 in (1 m) long shall NOT
be placed in the bucket, except for appropriate length jumpers,
armor rods, and tools.

b. Non-conductive handlines may be used from line to ground
when not supported from the bucket.

11.1.64 The bucket and boom shall not be over- stressed by
attempting to lift or support weights in excess of the manufacturer's
rating.
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11.J UNDERGROUND ELECTRICAL INSTALLATIONS
11.J.01 Guarding underground openings.

a. Warning signs and rigid barricades shall be promptly placed
when covers of manholes, handholes, or vaults are removed.

b. When an employee enters an underground opening the
opening shall be protected with a barricade, temporary cover, or
other guard appropriate for the hazard.

c. Underground opening guards and warning signs shall be
lighted at night.

11.J.02 Maintenance holes and unvented vaults shall be treated
as, and subjected to the requirements of, confined spaces. > See
Section 34.

11.J.03 Smoking shall be prohibited in maintenance holes and
vaults.

11.J.04 When open flames must be used in manholes, extra
precautions shall be taken to provide ventilation.

11.J.05 Before using open flames in maintenance holes or vaults,
the holes/vaults shall be tested and found safe or cleared of any
combustible gases or liquids.

11.J.06 When underground facilities are exposed (electric, gas,
water, telephone, etc., or cables other than the one being worked
on), they shall be protected to avoid damage.

11.J.07 Before cutting into a cable or opening a splice, the cable

shall be identified and verified to be the proper cable and de-
energized.
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11.J.08 When working on buried cable or on cable in manholes,
metallic sheath continuity shall be maintained by bonding across
the opening or by equivalent means.

11.K WORK IN ENERGIZED SUBSTATIONS

11.K.01 When working in an energized substation, authorization
shall be obtained from the GDA before work is begun.

11.K.02 When work is to be done in an energized substation, the
following shall be determined:

a. What facilities are energized, and

b. What protective equipment and precautions are necessary
for the safety of personnel.

11.K.03 Clearance requirements per Section 11.1.03 shall be
followed.

11.K.04 Only qualified employees shall perform work on or
adjacent to energized control panels. > See Section 11.A.01,
11.A.05.

11.K.05 Precautions shall be taken to prevent accidental operation
of relays or other protective devices due to jarring, vibration, or
improper wiring.

11.K.06 Use of vehicles, gin poles, cranes, and other equipment in
unguarded high voltage equ